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LETTER 


FROM 


tHE  SECRETARY  OF  WAR, 


TRANSMITTING 


The  report  of  the  commanding  officer  at  Watertown  Arsenal,  Massachu- 
setts, of  the  tests  of  metals  and  other  materials  for  industrial  purposes 
made  during  the  fiscal  year  ended  June  30, 1894. 


Wab  Department, 
Washington,  D.  C,  December  3, 1894. 
Sib  :  I  have  the  honor  to  transmit  herewith  the  report  of  the  com- 
manding officer  at  Watertown  Arsenal,  Massachusetts,  dated  October 
,  6, 1894,  of  the  tests  of  materials  made  at  that  arsenal  during  the  fiscal 

/  '  year  ended  June  30, 1894.  which  report  was  submitted  to  this  Depart- 

'  ment  by  the  Chief  of  Ordnance  of  the  Army  and  is  transmitted  to  Con- 

gress in  accordance  with  the  requirements  of  existing  law. 
Very  respectfully, 

Daniel  S.  Lamont, 

Secretary  of  War. 
The  Speaker  of  the  House  of  Representatives. 


Watertown  Arsenal, 
Watertown,  Mass.,  October  6, 1894. 
Sib:  I  have  the  honor  to  submit  herewith  the  following  report  of 
tests  of  materials  made  at  this  arsenal  during  the  fiscal  year  ending 
June  30, 1894,  in  compliance  with  the  requirements  of  law. 

The  total  number  of  specimens  tested  during  the  year  was  2,159, 
classified  as  follows: 

Gun  specimens 312 

For  Ordnance  Department 145 

For  other  Government  departments 142 

Investigative  tests 954 

Tests  for  private  parties 606 

Total 2,159 

The  receipts  and  expenditures  were  as  follows: 

Amount  appropriated  for  testing  machine  and  testing  work $10, 000. 00 

Received  during  the  year  from  private  parties 1,396.11 

Total  received " 11,396.11 

Amount  expended  for  service  and  labor 9, 197. 67 

Amount  expended  for  light,  power  and  tools,  implements,  and  materials 
for  teste 2,198.44 

Tottf  expended: 11, 896.  U 
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Advantage  will  be  taken  of  the  facilities  afforded  by  the  apparatus 
which  was  made  in  carrying  out  the  main  series  of  tests  to  add  further 
data  to  the  subject  by  supplementary  tests  on  pressures  exceeding  the 
elastic  limit  of  the  metal,  and  by  means  of  drilled  pockets  carrying 
pins  reaching  different  depths  from  the  surface  of  the  tube  ascertain 
the  diametrical  strains  at  different  parts  of  the  thickness  of  the  tube. 

Some  further  work  remains  to  be  done  with  the  tube  subjected  to 
combined  radial  and  longitudinal  stresses,  as  the  results  in  some 
instances  show  a  variance  between  the  observed  data  and  the  algebraic 
sum  of  the  strains  developed  by  the  component  stresses  when  not  in 
combination. 

RAILROAD-TRACK  EXPERIMENTS. 

A  series  of  twelve  diagrams  illustrate  the  results  of  some  experi- 
ments on  the  behavior  of  rails  under  actual  conditions  of  service. 

Two  weights  of  rails  were  experimented  with,  a  66-pound  and  a  75- 
pound  section.  They  rested  on  oak  ties  in  each  case,  but  two  kinds  of 
ballast  were  used — gravel  and  cinder. 

The  depressions  of  the  rails  were  observed  under  locomotives  of  dif- 
ferent types  and  different  weights. 

Observations  were  also  made  on  the  depression  of  the  roadbed  in 
the  vicinity  of  the  locomotive,  as  it  was  found  that  not  only  were  the 
rails  depressed  under  the  weight  of  the  locomotive,  but  there  was  a  sen- 
sible depression  of  the  roadbed  under  and  for  some  distance  on  each 
side  of  so  great  a  weight. 

The  character  of  the  ballast  exerts  a  decided  influence  on  the  total 
depression  of  the  rails. 

Profiles  show  how  differently  the  rails  are  depressed  under  engines  of 
different  wheel  bases,  and  the  modifications  in  curves  due  to  the  weights 
on  the  leading  truck  wheel  and  tender  wheels  over  the  class  of  switch- 
ing engines  in  which  the  entire  weight  is  carried  on  the  driving  wheels. 

The  fiber  stresses  were  ascertained  by  measuring  the  strains  developed 
in  the  bases  of  the  rails,  and  stresses  reaching  13,810  pounds  per  square 
inch  were  found  with  the  track  in  normal  condition,  while  removing  the 
tie  increased  the  fiber  stress  at  that  point  to  16,430  pounds  per  square 
inch. 

Advance  wave  determinations  were  made  showing  the  elevation  of 
the  rail  before  the  locomotive. 

Much  interest  centers  on  these  practical  tests,  which  are  carried  on 
for  the  pur]>ose  of  ascertaining  the  behavior  of  material  in  service  in 
situations  where  synthetical  deductions  are  difficult  and  uncertain  from 
the  number  of  unknown  functions  present. 

So  little  is  known  of  the  action  of  the  roadbed  and  ties  that  a  determi- 
nation of  the  fiber  stresses  in  rails  necessarily  becomes  the  subject  of 
experimental  inquiry. 

These  results  should  assist  in  the  drawing  up  of  suitable  specifica- 
tions for  the  material  of  rails. 

The  large  number  of  laboratory  experiments  become  of  greater  value 
and  their  application  more  satisfactory  when  supplemented  by  these 
direct  inquiries.  In  fact,  it  is  believed  that  tests  having  for  their  object 
practical  determinations  of  strains  in  existing  structures  would  gen- 
erally supply  important  data,  and  it  is  intended  to  give  considerable 
prominence  to  these  lines  of  investigation. 
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BUILDING  MATERIAL. 

During  the  past  fiscal  year  samples  of  building  material  have  been 
collected  from  many  different  States.  The  tests  of  some  of  this  material 
are  reported  herein,  and  other  tests  will  be  made  during  the  current 
year. 

It  is  intended  in  this  series  to  include  representative  material  from  all 
parts  of  the  country,  that  the  constructive  value  of  the  building  material 
resources  shall  be  fully  illustrated. 

The  tests  with  stones,  brick,  and  clay  products  in  general  will  not  only 
include  the  ordinary  compression  tests  of  the  material,  butwillbe  greatly 
extended  so  as  to  determine  many  physical  properties  rarely  developed 
by  experimental  investigation — properties  believed  to  play  important 
parts  in  the  durability  of  the  material  and  its  general  behavior  under 
different  circumstances. 

In  the*  present  report  will  be  found  many  observations  on  the  elastic 
properties  of  stones  from  whence  may  be  seen  how  unlike  stones  are  in 
respect  to  their  degree  of  compressibility. 

Stones  of  extreme  softness  stand  to  those  of  extreme  rigidity  in  about 
the  ratio  of  1  to  7. 

The  differences  in  structure  are  further  shown  by  observations  on  the 
ratio  of  lateral  expansion  to  longitudinal  compression  of  the  material. 
The  values  found  range  between  ^  and  -&. 

The  coefficients  of  expansion  were  determined  with  the  stones  in 
water  baths  covering  a  range  of  temperature  from  about  freezing  to 
boiling  water. 

The  swelling  of  some  stones  immersed  in  water  was  noted,  and  a 
similar  effect  on  other  stones  due  to  exposure  to  higher  temperatures 
was  also  observed. 

Sandstones  generally  swell  most  upon  exposure  to  moisture,  and 
the  marbles  acquire  the  greatest  permanent  sets  due  to  elevation  of 
temperature. 

It  can  not  yet  be  said  that  marbles  as  a  class  of  stones  develop  larger 
permanent  sets  than  dolomites,  yet  so  far  as  our  present  experiments 
extend  such  is  the  case,  the  maximum  temperatures  not  greatly  exceed- 
ing 400°  P.  in  the  experiments  referred  to. 

Strangely  enough,  while  exposure  to  higher  temperatures  increases 
the  permanent  sets  of  many  stones,  a  sandstone  from  the  State  of  Ore- 
gon was  experimented  with  in  which  the  permanent  swelling  of  the 
water  baths  was  very  sensibly  decreased  upon  heating  to  a  tempera- 
ture of  410°  P.  in  a  dry  atmosphere. 

The  remarkable  loss  of  strength  of  some  sandstones  when  wet,  but 
from  which  they  again  recover  when  dry,  has  been  observed.  An 
extreme  instance  of  this  kind  showed  the  wet  stone  to  sustain  only 
about  one-fifth  the  dry  crushing  strength. 

Questions  pertaining  to  the  fire-resisting  properties  of  stones  will  be 
investigated. 

The  effects  of  rapid  and  slow  heating,  with  observations  on  the 
changes  in  dimensions,  both  temporary  and  permanent,  and  whether 
there  is  impairment  of  elastic  properties  and  compressive  strength  when 
subsequently  cooled,  is  one  line  of  inquiry  suggested.  This  method  of 
investigating  the  effects  of  heat  seems  to  promise  tangible  results. 

Chemical  analyses  have  been  made  of  samples  of  the  pulverized 
material  giving  the  average  composition  of  the  rock.  These  results 
will  be  supplemented  by  treatment  of  samples  of  the  rock  in  their  orig- 
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Considerable  time  is  required  to  develop  results  of  this  class,  notwith- 
standing the  application  of  high  fiber  stresses  and  rapid  alternations  of 
loads. 

Tensile  tests  of  the  several  grades  of  steel  employed  show  compara- 
tively uniform  results,  but  the  tests  with  repeated  stresses  are  charac- 
terized by  variations  of  great  magnitude.  Inasmuch  as  the  two  tests 
do  not  follow  parallel  courses  it  strongly  suggests  that  other  properties 
besides  those  developed  by  the  tensile  tests  contribute  toward  the  endur- 
ance of  repeated  stresses. 

Judging  from  the  tests  which  have  been  made  up  to  the  present  time,  the 
stresses  which  can  be  repeatedly  applied,  for  what  might  be  considered 
practically  an  indefinite  period,  are  much  below  the  tensile  elastic  limits 
of  the  medium  hard  steels.  In  fact,  the  tendency  is  toward  a  limit  below 
35,000  pounds  per  square  inch  for  the  grades  represented  in  this  report, 
notwithstanding  elastic  limits  of  the  higher  carbon  steels  reach  83,000 
pounds  per  square  inch. 

That  a  steel  of  high  elastic  limit  will  endure  the  application  of  higher 
loads  for  a  given  number  of  times  than  a  mild  steel,  tests  in  this  series 
clearly  show,  but  considering  the  behavior  of  the  two  grades  of  metals 
under  repeated  loads  extending  over  a  practically  indefinite  period, 
the  tests  raise  the  question  of  how  much  permanent  gain  has  been 
acquired  by  the  higher  grades  of  steel. 

The  indications  now  are  that  steels  of  high  tensile  properties  do  not 
possess  correspondingly  high  limits  of  endurance  to  repeated  stresses  of 
long  duration. 

This  is  about  as  far  as  a  general  statement  of  the  case  can  be  made. 

To  aid  in  showing  what  phases  the  metal  of  these  shafts  passes  through 
from  the  original  state  of  the  steel  until  rupture  occurs  tensile  tests 
have  been  made  of  specimens  taken  from  ruptured  endurance  shafts. 

The  specimens  have  been  made  annular  in  form,  boring  out  the  metal 
at  the  central  part  of  the  shaft  and  testing  only  the  metal  near  the  sur- 
face, where  the  fiber  stresses  during  the  rotating  tests  were  the  highest. 

Tensile  tests  of  these  specimens  suggest  some  explanation  for  the 
anomalous  fact  that  repeated  alternate  stresses  eventually  rupture 
metals,  notwithstanding  fiber  stresses  not  equaling  the  tensile  elastic 
limits  are  used. 

To  obtain  as  direct  a  comparison  of  results  as  possible  the  same  form  of 
annular  specimens  were  taken  from  the  outer  ends  of  the  rotating  shafts 
and  the  strength  of  the  middle  and  end  specimens  compared. 

Accompanying  the  details  of  these  tests  in  the  body  of  the  report  is 
a  table  showing  the  loss  or  gain  in  the  middle  specimens  over  the  end 
ones,  from  whence  it  may  be  seen  that  a  number  of  the  middle  specimens 
developed  a  much  higher  tensile  strength  than  the  shaft  originally  pos- 
sessed, as  shown  by  the  corresponding  end  specimen. 

In  some  tests  the  middle  specimen  showed  a  loss,  while  in  other  cases 
the  differences  were  not  very  pronounced  between  the  two  specimens 
from  the  same  shaft. 

The  greatest  gain  displayed  by  the  middle  specimen  was  21,320  pounds 
per  square  inch,  two  other  specimens  showing  14,350  and  13,950  pounds 
per  square  inch,  respectively. 

Three  of  the  middle  specimens  showed  a  loss,  the  least  7,000,  the 
greatest  14,030  pounds  per  square  inch. 

Specimens  which  showed  a  loss  and  many  which  showed  a  gain  in 
tensile  strength  developed  upon  testing  minute  surface  cracks. 

Exhaustion  of  ductib'ty  or  toughness  seems  to  follow  the  application 
of  repeated  alternate  stresses  when  the  stresses  are  of  sufficient  inag- 
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nitude  to  eventually  rupture  the  metal,  and  during  the  time  this  anni- 
hilation of  toughness  is  going  on  there  is  apparently  a  gain  in  tensile 
strength. 

When  the  exhaustion  of  the  toughness  is  complete  and  the  loads  on 
the  shafts  are  sufficiently  great  incipient  rupture  begins,  circumferen- 
tial cracks  are  developed,  and  by  reason  of  their  general  development 
and  extension  final  rupture  of  the  shaft  soon  follows. 

The  higher  tensile  strength  and  less  toughness  displayed  by  some  of 
the  middle  specimens  than  was  possessed  originally  by  the  shaft  fur- 
nishes grounds  for  the  belief  that  individual  parts  of  the  steel  are 
actually  loaded  to  this  maximum  tensile  strength  before  rupture  of  the 
shaft  takes  place,  notwithstanding  the  low  computed  fiber  stress  on 
the  shaft. 

If  this  deduction  is  true,  then  tensile  strength  is  at  least  a  function 
of  the  durability  of  metal  working  under  high  fiber  stresses,  the  metal 
passing  through  a  state  of  maximum  cohesive  resistance,  although 
finally  rupturing  under  a  load  apparently  below  its  primitive  elastic 
limit. 

Final  rupture  occurring  under  a  load  below  the  primitive  elastic  limit 
makes  it  appear  that  gradual  relaxation  or  loss  in  strength  followed  the 
stage  of  maximum  strength,  but  the  evidence  on  this  point  is  by  no 
means  conclusive.  Efforts  are  being  made  to  develop  such  additional 
facts  as  may  throw  light  upon  this  important  subject. 

MISCELLANEOUS  TESTS. 

Each  annual  report  contains  a  number  of  tests  on  special  subjects 
intended  to  develop  special  features  in  connection  with  current  work 
in  the  Ordnance  Department  or  other  departments  of  the  Government. 

These  tests  frequently  supplement  the  more  elaborate  series  of  inves- 
tigations in  addition  to  the  immediate  objects  of  the  tests,  and  much 
genera]  information,  available  in  many  ways,  is  found  among  these 
detached  tests. 

The  operations  of  the  machine  have  been  conducted  and  the  tests 
and  reports  made,  as  usual,  by  Mr.  James  E.  Howard,  C.  E.,  to  whose 
great  experience  and  extreme  carefulness  we  are  indebted  for  the  scope 
and  accuracy  of  the  tests. 

The  analyses  and  photographs  have  been  made  by  Mr.  Edwin  K. 
MacNutt,  the  capable  chemist  in  charge  of  the  laboratory  connected 
with  the  testing  department.  They  form  a  very  necessary  part  of  the 
report. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Reilly, 
Major j  Ordnance  Department,  XT.  8.  A.,  Commanding. 

The  Chief  of  Ordnance,  17.  8.  A., 

Washington,  D.  09 
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34.  Rubber  buffers '"      ^ 

36.  Cotton  cloth g^o 

36.  Private  tests g^ 
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8-INCH  STEEL  B.  L  RIFLES. 


SPECIMENS  FEOM  TUBES  AND  JAC 


T8. 
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8-INCH   STEEL   B.  L.  RIFLES. 

Tube  No.  25. 
No.  4998. 
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Marks,  *$?* 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Successive 
elongation 
per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

per  inch. 

Poxsndi. 

250 

1,260 

2,500 

5,000 

7,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

21,900 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
36,000 
86,000 
87,000 
88,000 
39,000 
•40,000 
87,600 

Ineh. 
0. 

.000167 
.000367 
.000700 
.001033 
.001300 
.001838 
.001388 
.001867 
.001400 
.001433 

Inch. 

0. 

.000167 
.000200 
.000333 
.000333 
.000267 
.000033 

0. 
.000034 
.000033 
.000033 

Ineh, 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

.000033 

.000033 

General  summary. 

Tensile  strength  per  square  ineh  of  original  section pounds..  87,600 

Elongation  per  inch  after  rupture inch..    .1800 

Seduction  in  diameter  at  point  of  raptare do. . .      .  104 

Seduction  in  area  after  raptare,  per  cent  of  original  section 33.5 

Position  of  rupture.*-. 1"  from  neck 

Character  of  broken  surface silky,  serrated 

Elongation  of  inch  sections , „ 'Ml,  ".16,  ".27* 

H.  Ex.  82 3 
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8-INCH   STEEL   B.  L.  RIFLES. 

Tube  No.  26. 
Ho.  4999. 


Marks,  Ife* 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

20,600 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
82,400 

Inch. 
0. 

.000133 
.000333 
.000700 
.001067 
.001333 
.001500 
.001667 
.001733 
.003333 
.005367 
.006500 
.007667 
.008667 

Inch. 
0. 

.000183 
.000200 
.000367 
.000367 
.000266 
.000167 
.000167 
.000066 
.001600 
.002034 
.001133 
.001167 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 

• 

1 

0. 

.000100 

.000100 

1 

, 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section.            pounds..  89,400 

Elastio  limit  per  square  inch  of  original  section                      do...  48,000 

Elongation  per  incn  after  rupture inch..  .2067 

Elongation  per  inch  under  strain  at  elastio  limit do...  .001788 

Reduction  in  diameter  at  point  of  rupture  . .        do...  .154 

Character  of  broken  surface .  silky,  trace  of  granulation 

Elongation  of  inch  sections .".".* " .".*.".".'.*."." ".35%  ".16,  ".11 


8-INCH   STEEL    B.  L.  RIFLES. 

Tube. 

Kb.  5001. 

Marks,  ££$ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 
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Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total 

Per  square 
inch. 

Pound  t. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11,500 
11,760 
12,000 
12,250 
12.500 
12.750 
13,000 
13,250 
13,500 
13, 760 
14,000 
14.250 
14,500 
23.420 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
35.000 
40,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
93,680 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.  001133 
.001300 
.001367 
.001400 
.001433 
.001433 
.001467 
.001533 
.001600 
.001633 
.001667 
.001667 
.001700 
.001733 
.003000 
.005000 
.006333 
.007333 
.008333 

Inch. 

0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000167 
.000067 
.000033 
.000033 

0. 
.000034 
.000006 
000067  • 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 

Tensile  strength. 

0. 

0. 

1 

.000033 
.000034 
0. 

.000033 
.000033 
.001267 
.002000 
.001333 
.  001000 
.001000 

1 

• 

1 

1 

1 

. 

i              

General  summary. 

Tensile  strength  par  square Jnch  ©foriginal  section ponnds..    «*,680 

Ilastio  limit  per  square  inch  of  original  section ...do...    Mj,£5 

Hongation  per  inch  aftfr  rupture... ".".".*.".*."....  inch-      -gg 

Elongation  per  inch  under  strain  at  elastic  limit ...do---    Wi{S 

Seduction  tadiameterat  point  of  rupture  -.-.---.. ."."."."I"^-**.--        47 a 

Benetton  in  area  after  rupture,  per  cent  of  original  section ^'mneck 

Position  of  rupture  —  --- I'M  f^    silky 

Character  of  broken  surface --*■-  ,*#11 

Elongation  of  inch  sections : ,/#82*.     -*  • 
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8-INCH   STEEL   B.  L.  RIFLES. 


Tube. 
No.  5000. 


Marks,  S^tBi 

Diameter,  ".564. 

Sectiooal  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  moh. 

Permanont 
set. 

Successive 

permanent 

set. 

Remark*. 

Total. 

Per  square 
inch. 

Poundt. 
250 
1,250 
2,500 
5,000 
7,500 
8.750 
10,000 
10,500 
10,750 
11,000 
11,260 
11,500 
11, 750 
12,000 
12,250 
12,500 
12, 750 
13,000 
13,250 
13,500 
13, 750 
22,070 

Poundt. 

1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42, 000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
88,280 

Inch. 
0. 

.000067 
.000300 
.000633 
.000967 
.001133 
.001300 
.001367 
.001400 
001433 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.002333 
.006667 
.007667 
.008667 
.009500 

Inch. 
0. 

.000067 
.000233 
.000333 
.000334 
.000166 
.000167 
.000067 
.000033 
.000033 
.000067 
.000067 
.000033 
.000033 
.000034 
.000033 
.000633 
.004334 
.001000 
.001000 
.000833 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Klastio  limit. 
Tensile  strength. 

0. 

0. 

....  1      

I 

1 

l 

1 

1 

1 

i 

I 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    88,280 

Elastio  limit  per  square  inch  of  originaTsection do...    50,000 

Elongation  per  inch  after  rupture inoh..      .2233 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001700 

Reduction  in  diameter  at  point  of  rupture do...       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.7 

Position  of  rupture 1".  3  from  neck 

Character  of  broken  surface silky,  oblique 

Elongation  of  inch  sections ".12,  ".87*.  ".11 


8-inch  steel  b.  l.  bifle& 
Tube. 

Kb.  5011. 

Marks,  £*% 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 
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Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

aet. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,500 

10,760 

11.000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12,750 

13.000 

21,170 

Pound*. 
1.000 
5.0U0 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000   . 
43,000 
44,000 
45,000 
46,000 
47,000 
4*000 
49.000 
50,000 
51,000 
52,000 
84,680 

Inch. 
0. 
.000100 
.000300 
.000633 
.000067 
.001133 
.001800 
.001367 
001400 
.001433 
.001467 
.001500 
.001533 
.003333 
.004500 
.006167 
.007000 
.008000 
.1367 

Inch, 
0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000167 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.001800 
.001167 
.001667 
.000833 
.001000 
.1287 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

.      .    . 



General  summary. 

Tensile  strength  per  aqm*re  inch  of  original  section pounds..    84,680 

Elastic  limit  per  sqtuire  inch  of  original  section do...    47,000 

Elongation  per  inch  after  rupture iuch..      .2567 

Elongation  per  inch  onder  strain  at  elastic  limit do...  .001533 

Jednctfon  iidiameter  »t  point  of  rupture.  -.-.---.-....-. do...       .184 

-Seduction  in  ar*a  after  rapture,  per  cent  of  original  section 54.6 

^fflofroptare. - at  middle  of  stem 
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8-INCH   STEEL   B.  I,.  RIFLES. 

Tube. 


Mo.  5010. 

Marks,  S^fc 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
perlnoh. 

Permanent 
set. 

Successive 

Bemarka. 

Total. 

Per  sonar© 
inoh. 

permanent 
set. 

Poundt. 

250 

1,250 

2.500 

5,000 

7,500 

8,750 

10, 000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12, 750 

13,000 

13,250 

13,500 

13,750 

14,000 

14.250 

14,500 

22,070 

Poundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
'    46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
64,000 
65,000 
56,000 
57.000 
58,000 
88,280 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001133 
.001333 
.001400 
.001433 
.001467 
.001500 
.001567 
.001600 
.001667 
.001700 
.001733 
. 001767 
.001800 
.001833 
.010000 
.010400 
.011000 
.011600 
.012667 
.1467 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000200 
.000067 
.000033 
.000034 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastio  limit. 
Tensile  strength. 

0. 



0. 



i 

.000033 
.000067 

.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.008167 
.000400 
.000600 
.000600 
.001067 
.184033 



, 

I 

i 

: 

::::::::::::l:::::::::::: 

i 

i 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do. . . 

Elongation  per  inch  after  rupture inch*. . 

Elongation  per  inch  under  strain  at  elastio  limit do... 

Reduction  in  diameter  at  point  of  rupture do... 

Keductionin  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  ruptnre ".85  from  neck 

Character  of  broken  surface silky.  60  per  cent  of  surface  interspersed  with  fine  granulation 

Elongation  of  inch  sections ;. ".  33V'  .17,  ".12 


88,280 

63,000- 

.2067 

001833 

144 


jB-INCH  STEEL  B.  L.  RIFLES. 

Tube  No.  29. 

Ho.  5190. 

Marks,  |%* 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 
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Applied  loads. 

Successive 
elongation 
per  Inch. 

Permanent 
set. 

Sncoeetiye 

permanent 

set. 

Bamarks. 

Total. 

Per  square 
Inch. 

perinoh. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

21,860 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
85,440 

Jim*. 
0. 

.000100 
.000300 
.000638 
.000867 
.001100 
.001800 
.001333 
.001367 
.001400 
.001467 
.001633 
.002000 
.004667 
.006667 
.008000 
.008067 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000133 
.000200 
.000033 
.000034 
.000033 
.000067 
.00006c 
.000467 
.002667 
.002000 
.001333 
.000607 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

i 

Elastic  limit. 

1 

• 

Tensile  strength. 

"* 

General  summary* 

Tensile  strength  per  square  Inch  of  original  section ....pounds..    85,440 

Mastic  limit  per  square  inch  of  original  section 7. do...    46,000 

Elongation  per  inch  after  rupture inch..      .2100 

Elongation  per  inoh  under  strain  at  elastic  limit do...  .001533 

Reduction  in  diameter  at  point  of  rapture do...       .144 

Seduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1".  6  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  11, ".  37*,  ". » 
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8-INCfl   STEEL   B.  L.  RIPLEB. 

Tube  Ko.  28. 


No.  5189. 
Marks,  «ft4* 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elon  cation 
per  Inch. 

Pennanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11.500 

11.750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

21,040 

Pound: 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
84,160 

Inch. 
0. 
.000133 
.000300 
.000633 
.000967 
.001133 
.001300 
.001367 
.001400 
.001433 
.001467 
.001533 
.001600 
.001633 
.001667 
.011883 
.013000 
.014000 
.015000 

Inch. 
0. 

.000133 
.000167 
.000333 
.000334 
.000166 
.000167 
.000067 
.000033 
.000033 
.000034 
.000066 
.000067 
.000033 
.000034 
.009660 
.001667 
.001000 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 

0. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    84,160 

Elastio  limit  per  square  inch  of  original  section do...    48,000 

Elongation  per  inch  after  rupture .' inch..      .2267 

Elongation  per  inch  under  strain  at  elastic  limit  ~ do ...  .  001633 

Reduction  in  diameter  at  point  of  rupture do...       .114 

Reduction  in  area  after  rupture,  peroentof  original  section 36.4 

Position  of  rupture 1".  5  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".21,  ".38*,  ".14 


8-INCH   STEEL   B.  L.  RIFLES. 

Jacket  Ho*  33. 

No.4&8S. 

Marks,  |^J  J 
.  Diameter,  ".564. 
Sectioned  area,  .25  square  inch. 
Ganged  length,  3". 
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Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
per  Inch. 

Permanent 
set 

Successive 

permanent 

set. 

Remarks. 

Total. 

Personate 
inch. 

Pounds. 
250 
1,250 
2,600 
5,000 
7,500 
10,000 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,260 
14.500 
14,750 
15,000 
15,250 
15,600 
15,750 
16,000 
24,050 

Poundt. 
1,080 
6,000 
10,000 
20,000 
80,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62.000 
63,000 
64,000 
96,600 

0. 

.000067 
.000300 
.000638 
.000967 
.001333 
.001400 
.001467 
.001583 
.001567 
.001600 
.001633 
.001687 
.001667 
.001700 
.001783 
.001767 
.001888 
.001900 
.001067 
.002000 
.002067 
.002238 
.002400 
.002933 
.0J4Q67 
.005538 

0. 

.000067 
.000283 
.000838 
.000384 
.000806 
.000067 
.000067 
.000066 
.000084 
.000038 
.000033 
.000034 

0. 
.000033 
.000083 
.000034 
.000008 
.000007 
.000067 
.000033 
.000067 
.000108 
.000167 
.000583 
.001184. 
.001408 

Indk. 
0. 

Inth. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

,  • 

0. 

0. 



; 

| 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    98,600 

Elastic  limit  per  square  inch  of  original  section do...    60,000 

Elongation  per  inch  after  rnpture — inch..      .1833 

Elongation  per  indh  under  strain  at  elastio  limit do...  .002067 

Bednction  in  diameter  at  point  of  rupture do...       .114 

Seduction  in  area  after  rupture,  per  cent  of  original  section 86.4 

Position  of  rupture ".84  from  neck 

Character  of  broken  surface granular,  00  per  cent;  silky,  40peroent 

Elongation  of  inch  sections ".2T,  ".14,  ".13 
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9-INCH   STEEL  B.  L.  RIFLE& 

Tube  Ko.  29. 


JTo.  513L 

Marks,  SfrJ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Sncoessive 

permanent 

set 

Remarks. 

TotaL 

Per  square 
inch. 

Poundt. 
250 
1,250 
2,500 
5,000 
7,600 
8,750 
10,000 
10,500 
10,760 
11.000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
18,260 
13,500 
13,750 
14,000 
14,250 
14,500 
81,760 

Pounds. 
1,090 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
63.000 
54,000 
55,000 
66,000 
57,000 
68,000 
87,016 

Inek. 
0. 

.000067 
.000267 
.000800 
.000938 
.001100 
.001267 
.001338 
.001367 
.001400 
.001400 
.001433 
.001467 
.001600 
.001667 
.001600 
.001638 
.001667 
.001700 
.012333 
.013000 
.013700 
.014667 
.015833 

Inch. 

0. 
.000067 
.000200 
.000383 
.000833 
.000167 
.000167 
.000066 
.000034 
.000033 

0. 

.000033 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.010633 
.000867 
.000700 
.000967 
.001166 

JfMA. 
0, 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

1   

0. 

0. 
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General  BuvMary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    87,040 

Elastic  limit  per  square  inch  of  original  section. do..  .    88,000 

Elongation  per  inch  after  rapture in ch . .      .  1900 

Elongation  per  inch  under  strain  at  elastic  limit do.. .  .001700 

Reduction  in  diameter  at  point  of  rapture do...        .094 

Redaction  in  area  after  rupture,  per  oent  of  original  section 80.6 

Position  of  rapture 1".19  from  neck 

Character  of  broken  surface granular, 85  per  oent;  dull  flaky,  1$  per  cent 

Elongation  of  inch  sections ".  19*, «.  26*,  ".18 


8-INCH  STEEL   B.  L.  RIFLES. 

Jacket* 

No.  5003. 

Marks,  gfc^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 
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Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,600 

5,000 

7,500 

10,000 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

22,980 

Pound*. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
58,000 
54,000 
55,000 
66,000 
91,920 

Inch, 
0. 

.000100 
.000383 
.000667 
.001000 
.001838 
.001433 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.002667 
.004333 
.006000 
.007167 
•    .008167 

Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000333 
.000100 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000967 
.001666 
.001667 
.001167 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

i 

i 

0. 
0. 



I 

1 

t 

1 

1 

I 
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General  summary. 

Tensile  strength  per  square  inoh  of  original  section pounds.     91, 920 

Elastic  limit  per  square  inoh  of  original  section do..     51,000 

Elongation  per  inch  after  rapture inch..      .  1767 

Elongation  per  inoh  under  strain  at  elastic  limit do...  .001700 

Seduction  m  diameter  at  point  of  rupture do...       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture « 1".  23  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  23*,  ".  30*,  ".  10 


28 


8-inch  steel  b.  l.  rifles. 

Jacket  No.  23. 

No.  4089. 


Marks,  5ft;  5 

Diameter,  ".664. 

Sectioned  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarka. 

Total. 

Per  square 
inoh. 

Pound*. 
250 
1,250 
2,500 
5.000 
7,500 
10,000 
11,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,500 
12,750 
18,000 
13,250 
13,500 
13,750 
21,750 

Pound*. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
58,000 
54,000 
66,000 
87,000 

Inch. 
0. 
.000067 
.000233 
.000600 
.000900 
.001267 
.001867 
.001400 
.001400 
.001488 
.001600 
.001600 
.001667 
.008000 
.006888 
.006488 
.007600 
.006667 

Inch. 

0. 

.000067 
.000166 
.000367 
•    .000300 
.000367 
.000100 
.000033 

0. 

.000033 
.000067 
.000100 
.000067 
.001888 
.002338 
.001100 
.001167 
.001067 

0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

::*.:;;;.. ..x ...:::..:.. 

• 

... .       l 

;...! 

! 

' 
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General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    87,000 

Elastic  limit  per  square  inch  of  original  section do...    60,000 

Elongation  per  inch  after  rupture inch..      .2333 

Elongation  per  inch  under  strain  at  elaetic  limit , do...  .001667 

Seduction  in  diameter  at  point  of  rapture do...       .164 

Bednction  In  area  after  rapture,  per  cent  of  original  section 49.7 

Position  of  rupture ".28  from  neck 

Character  of  broken  surface '11*7 

Elongation  of  inch  sections ".  14, ".  88*, ".  23 


8-1KCH   STEEL   B.  L.  RIFLES. 

Jacket  tfo.  26. 

No.  6021. 

Marks,  J^g 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 
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Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

8uoessive 
permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,600 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,600 

22,010 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44.000 
45.000 
40,000 
47,000 
48,000 
40,000 
50,000 
61,000 
52,000 
58,000 
64,000 
65,000 
50,000 
67,000 
68,000 
01,040 

0. 
.000007 

.000207 
.000800 

.000007 
.001800 
.001433 
.001407 
.001500 
.001500 
.001533 
.001000 
.001007 
.001700 
.001733 
.001707 
.000338 
.006707 
.007007 
.008007 
.010000 
.1407 

Inch. 

0. 

.000007 
.000200 
.000333 
.000807 
.000333 
.000183 
.000084 
.000033 

0. 

.000033 
.000007 
.000007 
.000033 
.000033 
.000034 
.004600 
,000433 
.000900 
.001000 
.001333 
.1307 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 
0. 





General  summary. 

Tensile  strength  per  aqnare  inch  of  original  section pounds..    01,040 

Elastic  limit  per  square  inch  of  original  section do...    63,000 

Elongation  per  inch  after  rupture inch..      .2007 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001707 

Reduction  in  diameter  at  point  of  rupture do...       .124 

Reduction  in  area  after  rupture,  per  cent  of  original  section 80.2 

Position  of  rupture ".80  from  neck 

Character  of  broken  surface granular,  00  per  cent;  silky,  40  per  cent 

Elongation  of  inch  sections ".14,  ".17,  ".81* 
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8-inch  steel  b.  l.  rifles. 
Jacket. 


Wo.  6002. 

Marks,  JftSfc 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
perlnoh. 

Successive 
elongation 
per  inch. 

Bsrmanent 
set. 

Successive 

permanent 

set. 

Remark*. 

Total. 

Per  square 
inch. 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12, 750 

13,000 

13,250 

13,500 

13,760 

22,460 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
58,000 
54,000 
55.000 
89,840 

Inch. 
0. 

.000067 
.000267 
.000600 
.000938 
.001300 
.001438 
.001467 
.001467 
.001500 
,001567 
.001667 
.001733 
.002333 
.003333 
.004667 
.006667 
.008333 

Inoh. 

0. 

.000067 
.000200 
.000333 
.000333 
.000367 
.000133 
.000034 

0. 

.000033 
.000067 
.000100 
.000066 
.000600 
.001000 
.001334 
.002000 
.001666 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

".... 

.1 

i 

i 

1 

I 
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General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    89,840 

Elastic  limit  per  square  inch  of  original  section do...    60,000 

Elongation  per  inch  after  rupture inch..      .1900 

Elongation  per  inch  under  strain  at  elastic  limit do-..  .001738 

Beduotion  in  diameter  at  point  of  rupture do-..        .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture ».  6  from  neck 

Character  of  broken  surface \  \  silky 

Elongation  of  inch  sections ".85*,  'Ml,  ".11 


8-inch  steel  b.  l.  rifles. 
Jacket. 
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No.  5182. 

Diameter,  ".564* 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pomndi. 

260 

1,250 

2.500 

5,000 

7,500 

10,000 

11,000 

11,260 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,260 

13,500 

13,750 

14,000 

22,660 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
68,000 
64,000 
66,000 
66,000 
90,640 

Inch, 
0. 

.000100 
.000300 
.000683 
.000967 
.001300 
.001438 
.001467 
.001533 
.001600 
.001638 
.001667 
.001700 
.001783 
.002338 
.005667 
.007000 
.007667 
.008833 

Inch. 
0. 
.000100 
.000200 
.000333 
.000334 
.000333 
.000133 
.000034 
.000086 
.000067 
.000083 
.000034 
.000033 
.000033 
.000600 
.003334 
.001333 
.000667 
.001166 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

1 

| 

1 

I 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    90,640 

Elastic  limit  per  square  inch  of  original  section do...    51,000 

Elongation  per  inch  after  rupture inch..      .2167 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001738 

Redaction  in  diameter  at  point  of  rupture do...       .134 

Reduction  in  area  after  rupture,  percent  of  original  section 41.9 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface — silky 

Elongation  of  inch  sections ".14,  ".37*,  ".14 

H.  Ex.  92 3 
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Marks,  £%£ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3".' 


ft-lNCH   STEEL   B.  L.  RIFLES. 

Jacket  No.  26. 
ffo.  6022. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
perlnoh. 

Permanent 
set. 

Saooeaaive 

permanent 

aet. 

Remarks. 

Total. 

Per  Miliar© 
inch. 

Pounds. 
250 
1,250 
2,500 
6,000 
7,600 
10,000 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
21,120 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
51.000 
84,480 

Inch. 
0. 
.000067 

.000300 
.000683 
.000967 
.001267 
.001483 
.001467 
.001500 
.001600 
.006400 
.008333 
.010000 
.011333 
.1400 

Inch. 
0. 
.000067 

.000238 
.000388 
.000334 
.000300 
.000166 
.000034 
.000033 
.000100 
.003800 
.002033 
.001667 
.001333 
.128667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatie  limit. 
Tensile  strength. 

0. 
0. 

; 

1  

; 
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General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    84,480 

Elastic*  limit  per  square  inch  of  original  section, do...    46\999 

Elongation  per  inch  after  rupture inch..       .2867 

Elongation  per  inch  under  strain  at  elaatio limit do...  .001600 

Reduction  in  diameter  at  point  of  rapture do...         .174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 53. 2 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections , ",40*,  ".  17,  ".U 


8-INCH   STEEL   B.  L.  RIFLES. 

Jacket  No.  28. 

No.  5183. 

Marks,  !%? 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 
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Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

TotaL 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13.750 

14.000 

22,880 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
91,520 

Inch. 
0. 

.000100 
.000267 
.000600 
.000933 
.001267 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001667 
.002333 
.004667 
.005667 
.006500 
.007533 
.1233 

Inch. 
0. 

.000100 
.000167 
.  000333 
.000333 
.000334 
.000133 
.000033 
.000034 
.000033 
.000033 
.000034 
. 000033 
.000067 
.000666 
. 002334 
.001000 
.000833 
.001033 
. 115767 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 
0. 

i 

i 

i 

I 

Elastio  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    91,520 

Elastio  limit  per  square  inch  of  original  section do . . .    51, 000 

Elongation  per  inch  after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001667 

Seduction  in  diameter  at  point  of  rupture . do. . .        .164 

Seduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture ".7  from  neck 

Character  of  broken  surface-, silky 

Elongation  of  inch  sections ".11,  ".15,  ".37* 
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8-INCH   STEEL   B.  L.  RIFLES. 

Jacket. 


No.  5181. 

Marks,  Iftft, 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  lurk. 

Snccesnive 
elongation 
per  inck. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

For  ho  uare 
inch. 

Pounds. 
250 
1,250 
2,600 
5,000 
7,500 
10,000 
11,000 
11,250 
11,500 
11,750 
12,000 
12, 250 
12, 500 
12,750 
13,000 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
40.000 
44.000 
45,000 
46,000 
47,000 
48,000 
4H.000 
50,000 
51,000 
52,000 
53,000 
54,  000 
65,000 
56. 000 
80, 000 

Inch. 
0. 

.000100 
.000300 
.000633 
. 000S67 
. 001333 
.  001433 
.001467 
.001500 
. 001567 
.001600 
.001033 
.001067 
.001733 
. 004000 
.006000 
. 007333 
.  0P8'!33 
.  OOD0U7 

Inch. 
0. 

.000100 
.000200 
. 000333 
. 000334 
.000366 
.000100 
.000034 
.  000033 
. 0000o7 
.  000033 
.000033 
. 000034 
.000066 
.002267 
.002000 
.001333 
.001000 
.001:134 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

1 

1 

0. 
0. 



1          ..    . 

I 

1 

1 

Elastic  limit. 

1    13,250 

r-.. ....... 

13, 500 
13,750 
14,000 
22, 490 

i 

Toimile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..     80,960 

Elastic  limit  per  square  inch  of  original  section do . . .     51, 000 

Elongation  per  iuon  after  rupture inch..       .2100 

Elongation  per  inch  under  strain  at  elastic  limit do- . .  .  001733 

Iteduct  ion  in  diameter  at  point  of  rupture do- . .         .164 

Redaction  in  area  after  rupture,  per  cent  of  on>'i.is*l  stfii.ni-  49-7 

Position  of  nipt  ure ? 1 "  .28  from  neck 

Character  of  broken  surface ]  "."."." .* " silky 

EJougution  of  inch  section* "m'm \ .' ".28*.  ".24*,  ".U 


8-INCH   STEEL   B.  L.  RIFLES. 


37 


TABULATION    OF    TEN8I0N    SPECIMENS    FROM  8-INCH  STEEL 

B.  L.  RIFLES. 


No.oi 
test. 


Position  In  gun, 


Location 
ofspeci- 


Elastic 
limit 
per 

square 
inch. 


Tensile, 
utreugth  Elon 

per 
square 
inch. 


tfon. 


Con- 
trac- 
tion 
of 
area. 


Appearance  of  frac- 
ture. 


Remarks. 


4998 
4999 

5001 
5000 
5011 
5010 

5188 
5189 
5190 
5191 


4989 
5003 
5002 
5021 


5022 
5182 
5181 
5183 
5184 


Tube  No.  25. 
....do 


Pounds 


Tube.. 
....do. 

do. 

..do. 


Tube  No.  28. 

do 

Tube  No.  29. 
do 


Jacket  No.  23 . 


do 

Jacket 

do 

Jacket  No.  26 


Middle. 
...do.. 
...do.. 
...do.. 


Inside . 
...do.. 
...do.. 
...do.. 


Outside 


....do.. 
Middle. 
....do  .. 
Outside 


.....do 

Jacket 

do 

Jacket  No.  28 
do 


...do.. 
Middle. 
...do.. 
Inside. 
....do.. 


43,000 

53,000 
50,000 
47,000 
53,000 

51,000 
48,000 
46,000 
53,000 


59,000 


50,000 
51,000 
50,000 
53,000 


46,000 
51,000 
51,000 
51,000 
57,000 


Pounds 
87,600 
82,400 

93,680 
88,280 
84,680 
88,280 

88,480 
84,160 
85,440 
87,040 


98,600 


87,000 
91,920 
89,840 
91,640 


84,480 
90,640 
80,900 
91,520 
94,640 


P.et. 

18.0 
20.7 

20.3 
22.3 
25.7 
20.7 

20.7 
22.7 
21.0 
19.0 


18.3 


23.3 
17.7 
19.0 
20.7 


22.7 
21.7 
21.0 
21.0 
21.0 


P.et. 
33.5 
47.2 

47.2 
49.7 
54.6 
44.6 

49.7 
36.4 
44.6 
30.6 


36.4 


49.7 
49.7 
40.7 
39.2 


41.9 
49.7 
49.7 
47.2 


Silky,  serrated 

Silky,  trace  of  gran- 
ulation. 

Silky 

Silky,  oblique 

Silky 

Silky  and  fine  gran- 
ular. 

Silky 

.....do  .............. 

do 

Granular,  85  per 
cent;  dull  flaky, 
15  per  cent. 

Granular,  60  per 
cent;  silky,  40  per 
cent. 

^Jo-::::::::::::: 

.....do 

Granular,  60  per 

cent;  silky,  40 per 

cent. 

s".kJo:::::::::::::: 

....do 

do , 

do 


Breech  end. 
Muzzle  end. 

Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 

Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 


Breech  end. 


Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 


Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
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8-inch  steel  b.  l.  rifles. 
Jacket  No.  28. 


No.  5184. 
Marks,  "fc* 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pound$. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,600 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 
15,500 
23,660 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
64,000 
55,000 
56,000 
57,000 
68,000 
59,000 
60,000 
61,000 
62,000 
94,640 

Inch. 
0. 
.000100 
.000300 
.000633 
.000967 
.001267 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.001800 
.001867 
.  003667 
.006667 
.008333 
.008667 
.009833 
.1267 

Inch. 
0. 

.000100 
.000200 
.000333 
.C00334 
.000300 
.000133 
.000033 
.000034 
.000033 
. 000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.  000033 
.000034 
.000033 
.000067 
.001800 
.003000 
.001666 
.000334 
.001166 
.116867 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

General  summary. 

Tensile  stren  gth  per  sq  uare  inch  of  original  section ." pounds . .    94, 640 

Elastic  limit  per  square  inch  of  original  section do. . .    57, 000 

Elongation  per  i  ncn  after  rupture inch . .      .  2100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001867 

Reduction  in  diameter  at  point  of  rupture do. . .        .  154 

Reduction  in  area  after  rupture,  per  cent  of  original  sect  ion -,-       47. 2 

Position  of  rupture ".8  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  12,  ".  16,  ".  36* 


10-INCH  STEEL  B.  L.  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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10-INCH   STEEL   B.  L.  SIFLE& 

Tube. 


41 


No.  4040. 
Marks,  B4™£ 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
perlneh. 

Permanent 
aet. 

Successive 

permanent 

aet. 

Remarks. 

Total. 

Per  square 
Inch. 

Pound*. 

250 

1,250 

2,500 

6,000 

7.500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

21,000 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
86,400 

Inch. 
0. 

.000188 
.000300 
.000838 
.000067 
.001138 
.001833 
.001338 
.001400 
.001533 
.001700 
.002567 
.003800 
.004100 

Inch. 

0. 

.000133 
.000167 
.000333 
.0003.14 
.000166 
.000200 

0. 

.000087 
.000133 
.000167 
.000867 
.000733 
.000800 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strongth. 

0. 
0. 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section,- pounds . .    88, 400 

Elastic  limit  per  square  Inch  of  original  section do...    42,000 

Elongation  per  Inch  after  rupture inch..      .2267 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001400 

Seduction  in  diameter  at  point  of  ruptnre do...       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1".  18  from  neck 

Character  of  broken  surface fine,  silky 

Elongation  of  inch  sections ".88*, ".21, ".14 


10-INCH    STEEL   B.  L.  RIFLES. 

Tube. 

No.  4979. 
Marks,  *™§ 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 
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Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  Inch. 

Permanent 
aet. 

Successive 

permanent 

aet. 

Remarks. 

Total. 

Per  *q  uare 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10.750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

22.900 

Pounds. 

1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
91.600 

Inch. 
0. 

.000100 
.ooo;too 

.000633 
.000967 
.001200 
.001333 
.001333 
.001367 
.001307 
.001433 
.001500 
. 001767 
.002400 
.00:1267 
.004000 
.004967 

Inch. 

0. 

.000100 
.000200 
.000333 
.000334 
.000233 
.000133 

0. 
.000034 

0. 

.000066 
.U00067 
.000267 
.000633 
.000867 
.000733 
.000967 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

:::::::.;::::::::::::::: 

Elastic  limit. 
Tensile  strength. 

General  nummary. 

Tensile  strength  per  square  inch  of  original  aection pounds. .    91,600 

Elastic  limit  per  square  inch  of  original  section do. . .    45, 000 

Elongation  per  inch  after  rupture inch...      .2067 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001500 

Seduction  in  diameter  at  point  of  rupture do. . .        .  134 

Seduction  in  area  after  rupture,  per  cent  of  original  section 41. 9 

Position  of  rupture 1".  42  from  neck 

Character  of  broken  surface granular,  50  per  cent;  silky,  60  per  cent 

Elongation  of  inch  sections ".20,  ".90*.  ".12 
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10-INCH   STEEL   B.  L.  RIFLES. 

Tube. 
Ho.  4039. 


Marks,  «*£ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

permanent 
set. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

18,250 

13,500 

22,900 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
91.600 

Inch. 
0. 

.000100 
.C00300 
.000633 
.000967 
.001133 
.001333 
.001333 
.001367 
.001400 
.001467 
.001633 
.001567 
.001600 
.001667 
.001700 
.001900 
.002300 
.003000 
.003800 
.004733 

Inch. 
0. 
.000100 

.  ooo-joo 

.  000333 
.  00'«:i4 
.0001  (30 
.000200 
0. 

.000034 
.0OOU33 
.000067 
.000066 
.000034 
.000033 
.000067 
.  000033 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

1 

0. 
0. 

1 

i 

1 

Elastic  limit. 

.  OOO'JOO 

, 

.000400 
.000700 
.000800 
.000033   . 

1 

1 

1 

1 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds . .    91 ,  COO 

Elastio  limit  per  square  inch  of  original  section do. . .    49, 1)00 

Elongation  per  inch  after  rupture r inch..      .  1C67 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Reduction  in  diameter  at  point  of  rupture do. . .       .  3  54 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Position  of  rupture 1".  07  from  neok 

Character  of  broken  surface flue,  silky 

Elongation  of  inch  sections ".  08, ".  17, ".  25* 


10-inch  steel  b.  l.  rifles, 
Tube. 
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Marks,  ***§ 

Diameter,  ".564, 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


No.  4979. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
perluch. 

Permanent 
aet. 

Successive 

permanent 

aet. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10, 250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

22,900 

Pound*. 

1,000 
5. 000 
10,000 
20.000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
91,600 

Inch. 
0. 

.000100 
.000:100 
.000633 
.000967 
.001200 
.001333 
.001333 
.001367 
.001367 
.001433 
.001500 
.001767 
.002400 
.003267 
.004000 
.004967 

Inch. 

0. 

.000100 
.000200 
.000333 
.000334 
.000233 
.000133 

0. 
.000034 

0. 

.000066 
.000067 
.000267 
.000633 
.000867 
.000733 
.000967 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 



.  



Elastic  limit. 

Tensile  strength. 

• 

i 

General  *ummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    51* SJS 

Eliistic  limit  per souare  inch  of  original  section ;AZ"        mot 

Elongation  per  inch  after  rupture inS?  ""    ommo 

Elongation  per  inch  understrata  at  elastic  limit «0--*  ,w  ££ 

Seduction  In  diame i  or  at  point  of  rnptnre do  •  *  •        4{  9 

jtetuction  in  area  after  rnptnre,  per  cent  of  original  siM-timi i//"ii"fcom  neck 

S«£ter0of^*^                                                                        graiViiVaV,  50  per  cent;  'silkyJ 50  ner  cent 
MongatJonof  inch  sections ".«/'.»  •     ia 
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10-INCH   8TEEL  B.  L.  RIFLES. 

Tube. 


No.  4978. 


Marks,  S^t\ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
perlnoh. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,260 
10,500 
10,750 
11.000 
11,250 
11,500 
11,750 
12,000 
12,260 
12,500 
12,750 
13,000 
18,250 
13,500 
13,750 
14,000 
14,250 
22,600 

Pound*. 
1,000 
6,000 
10,000 
20,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,(00 
49,000 
60,000 
51,000 
52,000 
63,000 
64,000 
65,000 
66,000 
67,000 
90,000 

Inch. 
0. 
.000133 
.000333 
.000667 
.001038 
.001233 
.001367 
.001400 
.001433 
.001500 
.001667 
.001600 
.001633 
.001667 
.001667 
.001667 
.001700 
.001733 
.001767 
.001900 
.003500 
.006267 
.007333 
.008600 

Inch. 

0. 

.000133 
.000200 
.000334 
.000366 
.000200 
.000134 
.000033 
.000033 
.000067 
.000067 
.000033 
.000033 
.000034 

0. 

0. 

.000033 
.000033 
.000134 
.000133 
.001600 
.002767. 
.001066 
.001167 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

.000033 

.000033 

. 

i 

i 

i 

i 

1 

1 

: .  j     . 

i ^.. 

i 

i 

i 

General  summary. 

Tensile  strength  per  square inoh  of  original  section pounds..    90,000 

Elastic  limit  per  square  inch  of  original  section do...    52,000 

Elongation  per  inch  after  rupture inch...      .2233 

Elongation  per  inoh  under  strain  at  elastic  limit do...  .001767 

Reduction  In  diameter  at  point  of  rupture do . . .       .  144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture I".  21  from  neck 

Character  of  broken  surface granular,  40  per  cent;  silky,  60  per  cent 

Elongation  of  inoh  sections ".28*.  ".26,  ".14 


10-INCH  STEEL  B.  L.  RIFLES. 

Tube. 
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Marks, »«  ^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch, 

Ganged  length,  3". 


No.  4993. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
perinoh. 

Permanent 
set. 

Successive 

permanent 

aet. 

Remark*. 

Total. 

Per square 
inch. 

Pounds. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

21,550 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
86,200 

Inch. 
0. 

.000100 
.000300 
.000600 
.000933 
.001038 
.001300 
.001300 
.001333 
.001367 
.001367 
.001100 
.001433 
.003333 
.005100 
.006131 
.007167 
.008167 

Inch. 

0. 

.000100 
.000200 
.000300 
.000333 
.000100 
.000267 

0. 

.000033 
.000034 

0. 
.000033 
.000033 
.001900 
.001767 
.001033 

.  ©oio:m 

.001000 

Inch. 
0. 
0- 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

General  summary. 

Tenalle  strength  per  aqnare  inch  of  original  section ponnds..    86,200 

Elastic  limit  per  square  inch  of  original  section do. . .    46,000 

Elongation  per  inch  after  rupture inch..      .2433 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001433 

Seduction  in  diameter  at  point  of  rupture do...       .164 

Bednction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture • 1".  44  from  neck 

Character  of  broken  surface fine,  silky 

Elongation  of  inch  sections ".  16, ".  37*, ".  20 
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10-INCH   STEEL   B.  L.  RIFLES. 

Tube. 


No.  4992. 

Marks,  S£5 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
perincb. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Found*. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,250 
10,500 
1Q.750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
22,200 

Founds. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
88,800 

Inch. 
0. 

.000033 
.000207 
.000567 
.000900 
.001000 
.001233 
.001300 
.001300 
.001333 
.001333 
.001367 
.001400 
.001433 
.001533 
.001633 
.  003133 
.005300 
.006267 
.007300 
.008333 

Inch. 

0. 

.000033 
.000234 
.000300 
.000333 
.000100 
.000233 
.000067 

0. 
.000033 

0. 
.000034 
.000033 
.000033 
.  000100 
.000100 
.001500 
.002167 
.000967 
. 001033 
.001033 

Inch. 
0. 
0. 

Inch. 
0- 

Initial  load. 

Elastic  limit. 
Tensile  strongth. 

0. 
0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds  .    88,800 

Elastic  limit  per  sq nare  inch  of  original  section do . . .    47, 000 

Elongation  per  inch  after  rupture inch . .      .  2300 

Elongation  per  inch  under  strain  at  elastio  limit do...  .001433 

Reduction  in  diameter  at  point  of  rupture do...       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture 1".  24  from  neck 

Character  of  broken  surface fine,  silky 

Elongation  of  inch  sections , r ,.,,...  ". 24, ". 32*, ".  13 


10-INCH   STEEL   B.  L.  BIFLES. 

Tube. 

No.  5005. 

Marks,  £?$ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 
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Applied  loads. 

Elongation 
per  inch. 

Suocensive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

aet. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11, 750 

12,000 

12,250 

12,500 

12,750 

13.000 

13.250 

13.500 

22,340  . 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,  (KM) 
35.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
89,300 

Inch. 
0. 
.000100 
.000300 
.000633 
.000967 
.001133 
.  001333 
.001367 
.001400 
.001433 
.001433 
.001467 
.001533 
.001600 
.001667 
.001700 
.003667 
.005000 
.006333 
.007333 
.008333 

Inch. 

0. 

.000100 
.000200 
.000333 
.000334 
.00D1  GO 
.000200 
.000034 
. 000033 
.000033 

0. 
.000034 
.000066 
.000067 
.000067 
.  000033 
.001007 
.001333 
.001333 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 
0. 

i 

1 

1 

Elofatio  limit. 

Tonsile  strength. 

.001000 



i 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poanda. .    89, 360 

Elastic  limit  per  square  inch  of  original  section do. . .    49, 000 

Elongation  per  inch  after  rupture inch . .      .2133 

Elongation  per  inch  under  strain  at  ol  antic  limit do ...  .  001700 

Reduction  in  diameter  at  point  of  rupture do. . .       .164 

Reduction  in  area  after  rupture,  per  cent  of  ordinal  soctiou 49.7 

Position  of  rupture 1".5  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ,,, „ ".  16, ". 36*, ".  12 
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10-inch  steel  b.  l.  rifles. 
Tube. 


No.  5004, 

Marks,  £%$ 

Diameter,  '".564 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inoh. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,500 

12,760 

18,000 

21,040 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41, WO 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
86,560 

Inch. 
0. 

.000100 
.000300 
.000638 
.000867 
.001133 
.001333 
.001367 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.001700 
.003000 
.006000 
.006667 
.008000 

Inek. 

0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000200 
.000034 

0. 
.000033 
.000083 
.000034 
.000033 
.000033 
.000167 
.001300 

.oo:<ooo 

.000667 
.001333 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 



General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnda..    86,660 

Elastic  limit  per  square  inch  of  original  section do...     <7»222 

Elongation  per  inch  after  rupture.  7. inch..       .2233 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001533 

Reduction  in  diameter  at  point  of  rupture do...         .16* 

Reduction lin  area  after  rupture,  per  cent  of  original  sect ion --••        *»-J 

Position  of  rupture . .V.        ..  1". 6  from  neck 

Character  of  broken  surface * silky 

Elongation  of  inch  sections ".  IX  ".  87*. ".  18 


lOrlNCH   STEEL   B.  L.  RIFLES. 
TUBB. 
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Marks,  g«  % 
Diameter,  ".564, 


No.  5020. 


uiameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inoh. 

| 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inon. 

elongation 
per  inoh. 

■  Permanent 
set. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 

Inch. 
0. 

.000100 
.000300 
.000007 
.001000 
.001200 
.001333 
.001367 
.001400 
.001433 
.001467 
.001533 
.001600 
.001667 
.001833 
.004333 
.006500 
.007338 
.008500 
.1400 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000200 
.000133 
.000034 
.000033 
.000033 
.  000034 
.  000008 
.000067 
.000067 
.000166 
.002500 
.002167 
.000633 
.001167 
.1815 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

1 

*    i 

j 



1 

;;;:; i 

i 

i 

::::::::::::i:::::: ; 

... 

13,000            52,000 
21,510            66,040 

1 

i  ..;.;;;■" 

. 1 

1 

1 

General  summary. 

£"^  "tr?ngth  per  square  inoh  of  original  section pounds..    86,040 

gasne  limit  per  sqaare  inch  of  original  section ;...do...    47,000 

S™Sa£oa  per  inch  after  rupture.? inch.      .2400 

^wngation  per  inch  under  strain  at  elastic  limit Y.Y.Y.Y.YYYY.  Y.Y.Y.Y.YY.YYYYYYYYY. .  do...  .001067 

5f9jJ0g°n  in  diameter  at  point  of  rupture do...       .174 

ffi!Si^™l^aRfterraPtaro'PerTOntofo«gJn»l^hoii 52.2 

ChaSM/f^Dtttro----^ •• at  middle  of  stem 

»HT*2?rof  broken  surface silky 

jaoa8»^<m  of  inch  sections ».  15,  ".44*,  ".13 

H.EX#92 i 
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10-inch  steel  b.  l.  rifles. 

Tube. 

No.  6019. 


Marks,  ££& 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

21,490 

Pounds. 
1.000 
5,000 
10,000 
20, 00i> 
30,000 
36,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,  iKK) 
49,000 
50,000 
51,000 
85,960 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001167 
.001333 
.001367 
.001400 
.001400 
.001467 
.001533 
.001633 
.002000 
.003000 
.004167 
.005667 
.006667 
.1333 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000200 
.000166 
.000034 
.000033 
0. 

.000067 
.000066 
.000100 
.000367 
.001000 
.001167 
.  001500 
.001000 
.126033 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

1 " 

1 

General  summary. 

Tensile  strength  per  square  inoh  of  original  section pounds..    85,960 

Elastic  limit  per  square  inch  of  original  section do...    46,000 

Elongation  per  inch  after  rupture inch  -      .2300 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001633 

Seduction  in  diameter  at  point  of  rupture do...        .164 

Reduction  in  area  after  rupture,  percent  of  original  section 49.7 

Posi  tion  of  ruptu re 1".  5  from  nee k 

Character  of  broken  surface silky 

Elongation  of  inch  sections t....T ,.T ,,, , , ",18,  ".37*,  ".19 


10-INCH   SI  EEL   B.  L.  RIFLES. 

Tube  No.  11. 
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No.  5185. 

Marks,  ^y? 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 
pen  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,756 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

19,860 

Pound*. 

1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,0  0 
49,000 
79,440 

Inch. 
0. 

.000067 
.000267 
.000600 
.000967 
.001133 
.001300 
.001333 
.001367 
.001400 
.001433 
.004000 
.007500 
.008:133 
.00W07 
. 010400 

Inch. 
0. 

.000067 
.000200 
.000333 
.ooo:<67 
.000166 
.000107 
.000033 
.000034 
.000033 
.000033 
.002567 
. 003500 
.000833 
.001134 
•    .000933 

Inch, 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    79,440 

Elastic  limit  per  square  inch  of  original  section do...    **»wg 

Elongation  per  in«iu  after  rapture inch..      ■■{•*; 

Elongation  par  inch  under  strain  at  elastic  limit 4°"*  '      iS 

deduction  in  diameter  at  point  of  rupture do...        •*** 

Posittaof  *"  *"*  *f*°r  '"P1™*6*  VeT  oent  °£  oriP,nal  *ect iou " "  jV.i'from  neck 

^rac^onJotasu^ 

Elongation  of  inch  sections '•33'    •24'      W 
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Marks,  %? 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


10-inch  steel  b.  l.  rifles. 

Tube  No.  11. 

No.  5186. 


Applied  loads. 

Elongation 
per  mch. 

Successive 
elongation 
per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11.000 

11.250 

11,  500 

11,750 

20,100 

Pounds. 
1,000 

6,000 
10,000 
20.000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45, 000 
46,000 
47, 000 
80,760 

Inch. 
0. 

.000133 
.000333 
.000667 
.001033 
.001200 
.001367 
.001460 
.001433 
.001600 
.004000 
.015333 
.016667 
.  017500 

Inch. 
0. 

.000133 
.000200 
.000334 
.000366 
.000167 
. 000167 
.000033 
. 000033 
.000167 
.002100 
.0113X1 
. 001334 
.  000833 

Inch. 

o: 

0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

. 000033     1       . 000033 
.  o.  oo:s:j    |    0. 

I 

1     

1 

,                       1 1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..     80,760 

Elastic  limit  per  square  jnch  of  original  section do ...     42, 000 

Elongation  per  inch  after  rupture incU . .      .1 833 

Elongation  per  inch  under  strain  at  elastic  limit do . . .  .  001433 

Red  taction  in  diameter  at  point  of  rupture do . . .        .  084 

Reduction  in  area  at  tor  rupture,  per  cent  of  original  section 27. 6 

Position  of  rupture '. 1"  from  neck 

Character  of  broken  surface granular,  90  per  cent;  silky,  10  per  cent 

Elongation  of  inch  sections - ".  11,  ".  18,  ".  26* 


10-INCH   STEEL   B.  L.  RIFLES. 

Tube  No.  12. 
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No.  5160. 

jnar*s,  BT|0 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  Inch. 

Permanent 
set. 

Successive 

pennanout 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundi. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,250 
10.500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 
15.500 
15,750 
23,820 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
64,000 
55.000 
56,000 
57,000 
58.000 
60.000 
60,000 
61.000 
62,000 
63,000 
95,280 

Inch. 
0. 

.000200 
. 000367 
.000767 
.001067 
.001300 
.001400 
.001433 
.001500 
.001533 
.001600 
.001633 
.001667 
.001667 
. 001700 
.001700 
.001733 
.001767 
.001833 
.001807 
.001967 
.001967 
.002000 
.002000 
.002033 
.009667 
. 010167 
.011000 
.012000 
.012833 
.1200 

Inch. 

0. 

.000200 
.000167 
.000400 
.000300 
.000233 
.000100 
.000033 
.000067 
.000033 
.000067 
.000033 
.000034 

0. 
.000033 

0. 
.000033 
.  oomkm 
.0001X56 
.000034 
.000100 

0. 
.000033 

0. 
.000033 
.007634 
.000500 
.000833 
.001000 
.000833 
. 107167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensilo  .strength. 

.  000J33 
0. 

.  CUi'O  3 
— .  IM>033 

1 

I 

1 

1 

1 

] 

1       

I 

I 

1 

i 

1 

| 

......  !.....: 

t 

i 

• 

i 

i 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    95,280 

Elastic  limit  per  square  inoh  of  original  section do. . .    58, 000 

Elongation  per  inch  after  rupture inch . .      .  1933 

Elongation  per  inch  under  s train  at  elastic  limi t do...  .  002033 

Seduction  in  diameter  at  point  of  rupture do...       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1".  95  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  seotions ".11,  ".36*.  ".11 

Cl<  an  tea  I  compost  t  ion . 

Percent 

Total  carbon 0.471 

Graphitic  carbon 0.020 

Combined  carbon 0. 451 

Manganece 0.732 

Silicon 0.190 

Sulphur 0.029 

Phosphorus 0.025 

Copper 0.000 
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10-INCH   STEEL   B.  L.  RIFLES. 

Tube  Ho.  12. 


Ho.  5161. 

Marks,  »%J 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

per  inch. 

Poundi. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
19,720 

Pounds. 
1,000 
5,000 
10, 000 
20,000 
30, 000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
78,880 

Inch. 
0. 
.000100 
.000300 
.000600 
. 000933 
.  001033 
.001300 
.001500 
.012000 
.013667 
.014667 
.015333 
.1700 

Inch. 
0. 

.000100 
.000200 
.000300 
.000333 
.000100 
.000207 
.000200 
.010500 
.001667 
.001000 
.000666 
.154667 

Inch. 
0. 
0. 

Inch. 

0. 

Initial  load. 
Elastic  limit. 
Tensile  strength. 

0. 
0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    78,880 

Elastic  limit  per  square  inch  of  original  section do...    40,000 

Elongation  per  inch  after  rapture inch . .      .  2400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001300 

Reduction  in  diameter  at  point  of  rapture , do...        .114 

Reduction  in  area  after  rupture,  per  cent  of  original  section 36.4 

Position  of  rapture 1".  65  from  neck 

Character  of  broken  surface silky,  40  per  cent  of  surface  interspersed  with  fine  granulation 

Elongation  of  inch  sections ".18,  ".36*.  ".18 

Chemical  composition. 

Per  cent. 

Total  carbon 0.500 

Graphitic  carbon 0. 02 1 

Com  bined  carbon 0. 479 

Manganese 0. 737 

Silicon 0.190 

Sulphur 0.027 

Phosphorus 0.026 

Copper 0.000 


10-INCH    STEEL   B.  L.  RIFLES. 

Tube  No.  13. 

ffo.  5163. 

Marks,  »»-* 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 
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Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Pot  square 
inch. 

Pounds. 
250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

21,420 

Pounds. 

1,000 
5,000 
10,000 
20,000 
30,000 
86,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
85,680 

Inch. 
0. 

.000067 
.  000300 
.000633 
.000967 
.001133 
.001300 
.001333 
.001367 
.001367 
.001400 
.001467 
.001533 
.001600 
.002833 
.005000 
.006833 
.007267 
.008338 
.1800 

Inch. 
0. 

.000067 
.000233 
.000333 
.000334 
.000166 
.000167 
.000033 
.000034 
0. 
.000038 
.000067 
.000066 
.000067 
.001233 
.002167 
.001833 
.000434 
.001066 
.171667 

Inoh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 
0. 

I " 

i 

1 

1 

Elastic  limit. 

i 

i 

Tensile  strength. 

I         

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    85, 680 

Elastic  limit  per  en  nare  inch  of  original  section it""        2100 

Elongation  per  inch  after  mptnre a«"    001600 

Elongation  per  inch  under  strain  at  elastic  limit 4 S„    *  154 

■Redaction  in  diameter  at  point  of  rapture ao...       \im% 

deduction  in  area  after  rapture,  per  cent  of  oiiginal  section iV/"i"fW>m  neck 

Position  of  rupture-.   .-. x  '•       .  8ilky 

Character  of  broken  surface Vi'ii""  *35*  ".11 

Elongation  of  inch  sections - *'•    ' 
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10-inch  steel  b.  l.  rifles. 
Tube  No.  13. 


No.  5164. 

Marks,  «ft;J 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  lDch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
30,250 
10,  500 
10, 750 
11,000 
11,250 
11,500 
11, 750 
12,000 
12, 250 
12,500 
12,750 
20,020 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47, 000 
48,000 
49,000 
60,000 
51.000 
80,080 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001167 
.  001333 
.001333 
.001307 
.001400 
.  001433 
.001467 
.001533 
.001667 
.013667 
. 015000 
.016000 
.016667 
.1633 

Inch. 

0. 
.000100 
.000233 
.000334 
. 000333 
.000167 
.000166 

0. 
.000034 
. 000033 
.000033 
. 000034 
. 000066 
. 000134 
.012000 
.001333 
.001000 
.  000667 
.140633 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

i 

1 

i 

"::::::::::i::::::":::: 

! 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .     80, 080 

Elastic  limit  per  square  inch  of  original  section do. . .     46, 000 

Elongation  per  inch  af tarro pt  u re inch . .       .  2267 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001533 

1  {eduction  in  diameter  at  point  of  rupture do...         .174 

Reduction  in  area  after  rupture,  per  cent  of  origin;*!  soclio.i 52. 2 

Position  of  rupture ".7  from  lieek 

Character  .of  broken  surface silky 

Elongation  of  inch  sections ".  40*.  ".  18,  ".  10 


10-INCH   STEEL   B.  L.  RIFLES. 

Tube  No.  14. 
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No.  51C5. 

Marks,  »?tf 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
perlnofa. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total 

Per  square 
inch. 

Poundi. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

13,000 

21,980 

Pound; 
1,000 
6.000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
61,000 
52,000 
87,920 

Inch. 
0. 

.000133 
.000300 
.000633 
.000067 
.001100 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001533 
.001567 
.002000 
.002633 
.003433 
.004200 
.005333 
.1033 

Inch. 
0. 

.000133 
.  0001*00 
.000333 
.000334 
. 000133 
.000200 
.000033 
.0000:i4 
.00"033 
.  OOO1133 
.OOOOW 
.OOOUtSG 
.000034 
.  000433 
.  000033 
.W800 
.000767 
.001133 
.097967 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    JJ'JJO 

Elastic  limit  per  square  inch  of  original  seotion :dV        lSaa 

Elongation  per  inch  after  rupture ™an--    ^lM? 

Elongation  per  inch  under  strain  at  elastic  limit Vf*''         154 

Seduction  in  diameter  at  point  of  rupture uo...       •     ^ 

Eeduction  in  area  after  rupture,  per  cent  of  original  section tYiaircm  neos: 

Position  of  rupture ,w  sflw 

Character  of  broken  »orf»«e // na"  «7ld,  ».  84* 

Elongation  of  Inch  sections w»    '     • 
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10-INCH   STEEL   B.  L.  RIFLES. 

Tube  ffo.  14. 
ffo.  5166. 


Marks,  2?;<oT 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

El  on  cation 
perinoh. 

Successive 
elongation 
perinoh. 

Permanent 

set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

rounds. 
250 
1,250 
2,500 
5,000 
7,600 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
20,030 

Pounda. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52, 000 
53,000 
80, 120 

'    Inch. 
0. 

.000100 
.000267 
.000000 
.000933 
.001007 
.001233 
.001207 
.001300 
.001333 
.001367 
.001400 
.001433 
.001500 
.001567 
.012000 
.012833 
.013500 
.014667 
.015667 

Inch. 
0. 

.000100 
.000167 
.000333 
.000333 
.000134 
.000166 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000067 
.010433 
.000833 
.000667 
.001167 
.001000 

Inch. 
0.. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

1 

1 

1 

I 

■ 

1 

i 

i 

i 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    80,120 

Elastic  limit  per  square  inch  of  original  section uo. . .    48, 000 

Elongation  per  inch  after  rapture inch . .      .  2333 

Elongation  perinoh  under  strain  at  elastio  limit do...  .001567 

Beduction  in  diameter  at  point  of  rupture do. . .        .  164 

Seduction  in  area  after  rupture,  per  oent  of  original  section 49. 7 

Position  of  rupture 1".4  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections "21,  ".37*,  ".12 


10-INCH   STEEL   B.  L.  RIFLES. 

Tube  No.  15. 
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No.  5177. 


Marks,  £  I?? 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
perlnoh. 

Permanent 
.set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Powid$. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,600 

13,750 

14,000 

21,020 

PoitnJi. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
63,000 
54,000 
65,000 
56,000 
84,080 

Inch. 
0. 

.000100 
.000300 
.000633 
.000067 
.001133 
.001300 
.001333 
.001333 
.001367 
.001400 
.001433 
.001500 
.001533 
.001567 
.001633 
.001607 
.001700 
.001900 
.002033 
.002267 
.002833 
.005000 

Inch. 

0. 

.000100 
.000201) 
.000333 
.000334 
.000166 
.000167 
.000033 

0. 

.000034 
.000033 
.000033 
.000067 
.000033 
.000034 
.000066 
.000034 
.000033 
.000200 
.000133 
.000234 
.000566 
.002167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

i  :    :::::: 

0. 
0. 







1          

1 

1 

1 

1 

1 

1 

i 

1 

1 

1 

General  summary. 

Tensile  strength  per  aqusre  inch  of  original  section pounds..    84,080 

Elastic  limit  per  square  inch  of  original  section do...    51,000 

Elongation  per  inch  after  rupture inch..      .1033 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Reduction  in  diameter  at  point  of  rupture do. . .        .  044 

Red  notion  in  area  after  rupture,  per  cent  of  original  section 15.0 

Position  of  rupture 1  ".4  from  neck 

Character  of  broken  surface granular,  80  per  cent;  dull  flaky,  20  per  cent 

Elongation  of  inch  sections ".  08, ".  15*, ".  08 
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10-INCH   STEEL   B.  L.  KIFLE8. 


Tube  Ko.  15. 
No.  5178. 


10R..T 

1«T 


Marks,  M1<;T 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
in  oh. 

Pounde. 
250 
1,250 
2,500 
5,000 
7,500 
8,760 
10.000 
10.250 
10,500 
10,750 
ll.OCO 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
20.940 

Pound*. 

1. 000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
83,760 

Ineh. 
0. 
.000100 
.000333 
.000607 
.001000 
.001200 
.001388 
.001367 
.001400 
.001433 
.001467 
.001500 
.015000 
.015600 
.016400 
.017067 
.018000 

Ineh. 
0. 

.000100 
.000233 
.000334 
.000333 
.000200 
.000133 
.000034 
.000033 
000033 
.000034 
.000033 
.013500 
.000600 
.000800 
.000667 
.000033 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..     83,760 

Kins  tic  limit  per  so  usre  inch  of  original  section do...     45,000 

Elongation  per  inch  sfter  rapture inch . .       .  1533 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001500 

Reduction  in  diameter  at  point  of  rupture do. . .        .  054 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18. 3 

Position  of  rupture "8  from  neck 

Character  of  broken  surface granular,  with  a  small  flaky  spot 

Elongation  of  inohsoctions ".11,  ".17,  "*18* 


10-INCH   STEEL   B.  L.  RIFLES. 

Tube. 

No.  5194. 

Marks,  ££§ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 
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Applied  loads. 

Elongation 
per Inch. 

Successive 
elongation 
per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

18,750 

14,000 

14,250 

22,550 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
90,200 

Inch. 
0. 

.000133 
.000333 
.000607 
.001000 
.0011C7 
.0OKM3 
.001367 
.001400 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.001933 
.007000. 
.007833 
.009000 
.009833 
.1400 

Inch. 
0. 

.000133 
.000200 
.000334 
.000333 
.000167 
.000166 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000166 
.005067 
.000833 
.001167 
.000833 
.130167 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

1 

1 

1 

General  summary. 

Teiisile  strength  per  square  inch  of  original  section pounds..    90,200 

Elastic  limit  per  square  inch  of  original  section do...    52,000 

Elongation  per  inch  after  rupture - inch..      .2033 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001767 

Redaction  in  diameter  at  point  of  rupture do...       .124 

Seduction  in  area  after  rupture,  per  cent  of  original  section 39.2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  granular,  60  per  cent;  silky,  40  per  cent 

Elongation  of  ineh  sections ".13,  ".SO*,  ".12 
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10-IKCH   STEEL   B.  L.  RIFLE8. 


Tube. 
No.  5193. 


Marks,  J?it$ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

pennanent 
set. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,760 

10,000 

10,250 

10,600 

10,760 

11,000 

11,260 

11,500 

11,750 

12,000 

12,250 

12,500 

12  750 

13,000 

13,250 

13,500 

13,750 

14,000 

14. 250 

14,500 

14,750 

21,370 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,01)0 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48.000 
40,000 
60,000 
61,000 
52,000 
63,000 
54,000 
66,000 
56,000 
57,000 
58,000 
59.000 
85,480 

Inch. 
0. 
.000100 
.000300 
.000633 
.000967 
.001133 
.001300 
.001333 
.001367 
.001367 
.001400 
.001433 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.001767 
.001800 
.012700 
.013333 
.014000 
.016167 
.  016067 
.1333 

Inch. 

0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000167 
.000033 
.000034 

0. 
.000033 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

- 

1 

1 

0. 
0. 





1 

1 

;;:;::::::::i:::::::::::: 

i 

i 

.000034 

> 

.000033 
.000067 
.000033 
.010900 
.000633 

i 

i 

Elastic  limit. 

Tensile  strength. 

.000667 
.001167 
.000900 
.117233 

":::::::::: 

General  summary. 

Tensile  strength  per  square  Inch  of  original  seotiou pounds..    85,480 

Elastic  limit  per  square  inch  of  original  section do...    54,000 

Elongation  per  inch  after  rupture inch..      .2333 

Elongation  per  inoh  under  strain  at  elastic  limit do...  .001800 

Redaction  in  diameter  at  point  of  rupture do...       .  174 

Reduction  in  area  after  rapture,  per  cent  of  original  section 52.2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface •INty 

Elongation  of  inoh  sections ".12,  ".43*,  ".15 


10-INCH   STEEL   B.  L.  RIFLES. 

Tube. 

No.  5204. 

Marks,  Tt^?1 

Diameter,  ".564. 

Sectional  area,  .25  square  incb. 

Gauged  length,  3". 
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Applied  loads. 

Elongation 
per  moh. 

Sncceesive 
elongation 
per  incb. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,600 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

20,360 

Poundt. 

1,400 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
81,440 

Inch. 
0. 

.000133 
.000300 
.000633 
.000967 
.001167 
.  001300 
.001333 
.001367 
.001467 
.003667 
.004667 
.005733 
.006567 
.1533 

Inch. 
0. 

.000133 
.000167 
.000333 
.000334 
.000200 
.000133 
.000033 
.000034 
.000100 
.002200 
.001000 
.001006 
.000834 
. 146733 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

6. 
0. 

• 

Tensile  strength. 

1 

General  summary. 

Tensile  atrerfgth  per  square  inch  of  original  section pounds.-    J^JJj) 

Elastic  limit  per  sou  are  inch  of  original  section ;     v"        2400 

elongation  per  inon  after  rupture «. incn,--     qq^aj 

iuongation  per  inch  under  strain  at  elastic  limit 5°"*"        -l*74 

Kednetion  in  diameter  at  point  of  rupture do-  -  -        52. 2 

Reduction  in  area  after  rupture,  per  cent  of  original  section i^'ilnta  »eck 

Position  of  rapture 1"-  25  *****  silky 

Character  of  broken  surface .- v«',r93*."-2** 

Elocution  0f  inch  sections...,., ».18,"-^ 
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10-INCH   STEEL   B.  L.  RIFLES. 

Tube. 


No.  5203. 


Marks,  Ti?tf' 


«*«»  ™*»7     M.  A*  m 

Diameter,  ".564.  . 

Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


General  tummary. 


Tensile  strength  per  square  inch  of  original  section 

Elastic  limit  per  square  inch  of  original  section 

Elongation  per  inch  after  rupture v  *,v  •! 

Elongation  per  inch  under  strain  at  elastic  limit 

Reduction  in  diameter  at  point  of  rupture  ----.•-:-■; ***:;/"" " 
Reduction  in  area  after  rapture,  per  cent  of  original  section 

Position  of  rupture 

Character  of  broken  surface 

Elongation  of  inch  sections »•"'■""'•"' 


...pounds.. 
...!7..do... 

inch-. 

do... 

....do... 


76,280 

45,000 


,001567 
.184 

64.6 

"  i".64  from  neck 

silky 

.""'Via,  ''.45V'-# 


*T57   B. 

".565. 


tO-INCH    STEEL   B.  L.  BIFLE8. 

Jacket. 
No.  4934. 
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Marks, 

Diameter*     

Sectional  area,  .<-« 
Gauged  length,  3 


.25  square  inch. 


1      Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
per  inch. 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

1 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10.000 

10,500 

10,750 

11,000 

U.250 

11.500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

22,610 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
90,440 

Inch. 
0. 

.000133 
.000300 
.000633 
.000967 
. 001133 
.001300 
.001367 
.001400 
.001433 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.010200 
.  010767 
.011333 
.012267 
.013000 

Inch. 
0. 

.000188 
.000167 
.000333 
.000334 
.000166 
.000167 
.000067 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.000038 
.000034 
.000033 
.000033 
.008467 
.000567 
.000566 
.000934 
.000733 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 



0. 

General  nummary. 

Tensile  strength  per  square  inch  of  originftl  section pounds..    90,440 

Elastic  limit  per  square  inch  of  original  section do...    52,000 

Elongation  per  incn  after  rupture inch..      .2238 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Reduction  fn  diameter  at  point  of  rupture do...       .145 

Reduction  in  area  after  rapture,  per  cent  of  original  section 44.6 

Position  of  rupture 1 ".  3  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  21, ".  32*. ".  14 

H.  Ex.  92 5 


66 


10-INCH   STEEL   B.  L.  RIFLES. 


Jacket' 


No.  4933. 

Marks,  i™, B4 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


|        Applied  loads. 

squi 
rich. 


Total. 


Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11.250 
11.500 
11,750 
12,000 
12,250 
12.500 

12,  750 
13,000 
13,250 

13,  500 
13,  750 
14,000 
14,250 
23,300 


Per  square 
inc 


Pound*. 
1,000 
5,000 
10,000 
20, 000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
50.000 
51,000 
52, 000 
53, 000 
54,  000 
55,000 
56,000 
57,000 
93, 440 


Elongation  Succe»ylve 
*„"?„  *i,  i  elongation 
per  Inch.       ^^ 


Inch. 
0. 
. 000100 
.000300 
.000633 
.000967 
.001133 
.  001300 
.  001367 
.001400 
. 001467 
.001500 
.001533 
.001567 
.001633 
.001667 
.001700 
.001733 
.0018:10 
. 002000 
. 006333 
.007000 
.008000 
.008667 


Inch. 
0. 
.000100 
.000200 
.000.133 
. 000334 
.000166 
.000167 
.000067 
.  000033 
.000067 
.000033 
. 000033 
.00  034 
.0U0O66 
.000034 
.000033 
.000033 
.  000067 
.  000200 
.004333 
. 000667 
. 001000 
.000667 


Permanent 
set. 


Inch. 
0. 
0. 


Successive 

permanent 

set. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    93. 440 

sj&laatic  limit  per  square  inch  of  original  section do . . .    52, 000 

Elongatiou  per  inch  after  rapture inch . .      .  2067 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001800 

Reduction  in  diameter  at  point  of  rapture do . . .        .134 

Reduction  in  area  alter  rupture,  per  cent  of  original  section 41. 9 

Position  of  rapture ".87  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".14.".  18, ".30* 


10-INCH   STEEL   B.  L.  RIFLES. 
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Jacket. 

No.  4942. 

Marks,  uTsii 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


I 


Total.    I 


Per  square 


incl 


squa 
acn. 


|  Elongation 
per  inch. 


I 


Founds. 
250 
1,250 
2,500 
5,000 
7,000 
8,750 
10,000 
10,500 
10, 750 
11,000 
11,250 
11,500 
11.750 
12.0UO 
12,250 
12,500 
12,750 
13, 000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
24,400 


Pounds. 
1,000 
5,000 
10, 000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
50,000 
57,000 
58.000 
59,000 
60,000 
97,600 


I 
i  Successive  )p ermanenfc  Successive! 
;  elongation  <        fte*  permanent 

per  inch.   I  set. 

I  I 


Inch. 
0. 

.000100 
.000333 
.000633 
.000967 
.001100 
.001300 
.001333 
.001333 
.001333 
.001367 
.001400 
.001433 
.001467 
.001533 
.001600 
.001633 
.001667 
.001667 
.001700 
.001733 
.004667 
.005367 
. 006333 
.007233 
.008033 


Remarks. 


Inch. 
i  0. 

i  .000100 
I  . 000233 
I  . 000300 
I  . 000334 
.  000133 
I  .000200 
I  .000033 
I  0. 
I  0. 

1   .000034 

I   .000033 

|   .000033 

.000034 

.000066 

;   .000067 

.000033 

. 000034 

I  0. 

i  . 000033 
|  .000033 
I  .002934 
|  .  000700 
I  .000960 
I  .000900 
I   .000800 


Inch. 


0. 
0. 


Inch. 
0.  Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary* 

Tensile  strength  per  square  inch  of  original  section pounds. .  97, 600 

Elastic  limit  per  square  inch  of  original  section do . . .    55, 000 

Elongation  per  inch  after  rupture inch . .      .  2067 

Elongation  per  inch  under  strain  at  elastic  limit do...    001733 

Redaction  in  diameter  at  point  of  rupture do. . .       .144 

Redaction  in  area  after  rupture,  per  cent  of  original  eeo tion 44. 6 

Position  of  rupture 1".07  from  neck 

Character  of  broken  surface fine,  silky,  slightly  granular 

Elongation  of  inch  sections ".14,  ".19,  ".29* 
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10-INCH   STEEL   B.  L.  RIFLES. 

Jacket. 


No.  4941. 

Marks,  ffflfc 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

permanent 

set. 

Remarks. 

**-•    HnX" 

elongation 
per  inch. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10.000 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12.250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
21,900 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
87,600 

Inch. 
0. 

.000100 
.000267 
.000600 
. 000933 
.001033 
.001300 
.001333 
.001333 
.001400 
.001433 
.001500 
.001567 
.001600 
.001633 
.001667 
.001667 
.008000 
. 008700 
. 009700 
. 010670 
.  011700 

Inch. 
0. 

.000100 
.000167 
.000333 
.000333 
. 000100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

J 

0. 

000267 

.000033 

0. 

.000067 
.000033 
.000067 
.000067 
.000033 
.000033 
.000034 

0. 

.006333 
.000700 
.001000 
.000970 
.001030 

0. 

1 

1 

1 

1 

: 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    87, 600 

Elastic  limit  per  square  inch  of  original  section do...    51,000 

Elongation  per  inch  after  rupture inch. .       .  2267 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001687 

Reduction  in  diameter  at  point  of  rupture *. do. . .        .  164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture 1".  18  from  neck 

Character  of  broken  surface v fine,  silky 

Elongation  of  inch  sections ",  30*, ".  23, ".  15 


10-rINCH   STEEL   B.  L.  RIFLES. 
Jacket. 
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No.  4967. 

Marks,  4B75T7,§ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Elongation 


Total. 


Per  square 
inoh. 


gatl 
per  Inch, 


Successive ,  t>-w„d„a„* 
elongation  Pe™*neBt 
perlnch.  8et* 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
250 
1.250 
2,500 
5.000 
7,500 
8.750 
10,000 
10,500 
10, 750 
11.00C 
11,250 
11,500 
11,750 
12.000 
12.250 
12,500 
12,750 
21. 320 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
46,000 
49,000 
50,000 
51.000 
85,280 


I  0. 


Jnch. 


.000100 
.000300 
.000633 
.000967 
.001100 
.001300  i 
.001333 
.001367 
.001400  I 
.001433  ' 
.001500 
.001667  ! 
.006567  ' 
.006333  > 
.007667  i 
.008600  | 


Inch. 

0. 
.000100 
.000200 
.000333 
.000334 
.000133 
.000200 
.000033 
.000034 
.000033 
.000033 
.000067 
.000167 

..003900 
.000766 
.001334 


Inch. 


Inch. 


Initial  load. 


I 


"I" 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds-  -    80,  ^ 

Elastic  limit  per  square  inch  of  original  section :ilos ' '        \^ffj 

Elongation  per  inch  after  rupture incn.-     ^jqq 

Elongation  por  inch  nnder  strain  at  elastic  limit 5°  *  .15* 

Reduction  iu  diameter  at  point  of  rupture d°- "  47. 2 

Redaction  in  area  after  rupture,  per  cent  of  original  section r'<vnm  neck 

Position  of  rupture y.ou»    silky 

Character  of  broken  surface -  •  ■.;  35*  ".  15 

Elongation  of  inch  sections "•  1 8'    * 

Chemical  composition.  -percent. 

0.484 

Totalcarbon -"'      0.020 

Graphitic  carbon "." "   -  *  " '       0. 464 

Combined  carbon --"*       0.601 

Manganese "  --""       0.1*0 

Silicon .        ...-"-'       0.030 

Sulphur -"       0.032 

Phosphorus....*!;";; ;; ;;;*//*"..•---"    0.0*8 

Copper •--" 


70 


10-INCH   STEEL   B.  L.  EIFLE8. 

Jacket. 


No.  4966. 
Marks,  ff5flk 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
per  in  oh. 

Permanent 

set. 

Successive 

permanent 

Bet. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10, 000 
10,  500 

10,  750 

11,  000 
11,  250 
11,500 

11,  750 

12,  000 
12  250 
20,710 

Poundt. 
1.000 
5,000 
10,000 
20.000 
30,000 
35,  000 
40, 000 
42,000 
43,000 
44,000 
45,000 

46,  (KX) 

47,  000 
48,000 
49,000 
82, 840 

Inch. 
0. 

.000133 
.000333 
.000667 
.001000 
.001200 
.001367 
.001433 
.  001467 
. 001533 
.001633 
.004333 
.  006607 
. 008333 
.  009000 

Inch. 
0. 

.000133 
.000200 
.000334 
.  000333 

Inch. 
0. 
0. 

Inclt. 
0. 

Initial  load. 

.000200 
.000167 
.000066 
.000034 
.000066 
. 000100 
.002700 
.  002334 
.  001666 
0t»0fif,7 

\"o. 

6. 

):::::::::::: 

1 1 

Elastic  limit 

*::::::::::'i:::::::::::: 

i 

i 

1  Tensile  strength. 

i 

< 

i 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    82, 840 

Elastic  limit  per  square  inch  of  original  section do. . .    44, 000 

Elongation  per  inch  after  rupture inch. .      .  2267 

Elongation  per  inch  undor  strain  at  elastic  limit do.   .  .  001533 

Reduction  in  diameter  at  point  of  rupture do. . .        .  174 

Reduction  in  area  after  rupture,  per  cent  of  ori ginal  section 52. 2 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  39*.  ".  15. ".  H 


10-INCH   STEEL   B.  L.  RIFLES. 

Jacket. 
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No.  4991. 

Marks,  $**l 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


**-•  \*%3sr 


Pound*. 

250 

1.250 

2.500 

5,000 

7,500 

8.750 

10,000 

10.500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12.750 

13,000 

13.250 

13,500 

13,750 

14,000 

14,250 

23,750 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35, 000 
40,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52.000 
53,000 
54.000 
55,000 
56.000 
57,000 
05,000 


Elongation 
per  inch. 


Inch. 
0. 
.000100 


.000633 
.001000 
.001100 
.001333 
.001367 
.001367 
.001400 
.001433 
.  001467 
.001567 
.001600 
.001633 
.001667 
. 001700 
.001733 
.001933 
.003400 
.004600 
.005433 
.006400 


Successive 
elongation 
perfnch. 


Inch. 
0. 
.000100 
.000200 
.000333 
.000367 
.000100 
.000233 
.000034 
0. 

.000033 
.000033 
.000034 
.000100 
.000033 
.000033 
.000034 
.000033 


.000200 
.001467 
.001200 
.000833 
.000967 


Permanent 
set. 


Successive 

permanent 

set? 


Inch. 
0. 
0. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section. • pounds. .    95,000 

Elastic  limit  per  square  inch  of  original  section do. . .    52, 000 

Elongation  per  inch  after  rupture inch. .      .  2033 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Reduction  in  diameter  at  point  of  rupture do. . .        .124 

Reduction  in  area  after  rupture,  per  cent  of  original  section 39. 2 

Position  of  rupture l".38  from  neck 

Character  of  broken,  surface granular,  radiating  from  a  silky  spot  at  circumference 

Elongation  of  inch  sections ".  13, ".  30  V'.  18 
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10-INCH    STEEL   B.  L.  RIFLES. 


Jacket. 


No.  4990. 
Marks,  $%% 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total 

Per  square 
inch. 

Pounds. 

250 

1  250 

2,500 

5,000 

7.500 

8.750 

10,000 

10.500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12.  250 

12,500 

12,750 

13,000 

13,250 

13,500 

v  13,760 

14,000 

23,260 

Pounds. 
1,000 
5  000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45, 000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
93,000 

Inch. 
0. 

.000067 
.000300 
.000633 
.000967 
.001067 
.001300 
.001333 
.001367 
.  001400 
.001433 
.  001467 
.001533 
.  001600 
.001633 
.001667 
.001667 
.002667 
.005167 
.006000 
. 006933 
.  007700 

Inch. 

o. 

.000067 
.000233 
.000333 
.000334 
.  000100 
.000233 
.000033 
.000034 
.000033 
.  000033 
.  000034 
.000066 
.000067 
.  000033 
.000034 
0. 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

.  002500 
.  000833 
.000933 
. 000767 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    93,000 

Elastic  limit  per  square  inch  of  originarsection do. . .    51 ,  000 

Elongation  per  inch  after  rupture inch . .      .  2033 

Elongation  per  inch  under  strain  at  elastic  limit do ....  001667 

Reduction  in  diameter  at  point  of  rupture do. . .        .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture 1". 34  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".19  ".31*,".  11 


10-INCH   STEEL   B.  L.  RIFLES. 

Jacket  No.  8. 
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No.  5015. 


Mates,  1b^S 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


1 

j       Applied  loads. 

Elongation 
per Inch. 

Successive 
elongation 
perlnoh. 

Inch. 

0. 

.000100 
.000233 
.000334 
.000333 
.000200 
.000167 
.000033 
.000033 
.000067 
.000033 
.000067 
.000067 

0. 
.000033 
.000200 
.000933 
.002500 
.001000 
.001000 
.125967 

Permanent 
set. 

Inch. 

o°: 

Successive 

permanent 

set. 

1    Total. 

i 

Per  square 
inch. 

Remarks. 

Pounds. 
250 
1.250 

1    Pounds. 

1,000 

!          5,000 

10.000 
i        20,000 
'        30,000 
i        35,000 

40,000 
1        42,000 

43,000 
1        44,000 
l        45,000 
1        46, 000 

47, 000 . 

48,000 
I        49  000 
,        50.000 

51, 000 
i         52,000 
|        53,000 

54,000 

69,840 

Inch. 
0. 
.000100 
.000333 
.000667 
.001000 
.001200 
.  001367 
.001400 
.001433 
.001500 
.001533 
.  001600 
.001687 
.001667 
.001700 
.001900 
.002833 
.005333 
.00633:) 
.007333 
.1333 

Inch. 

0. 

Initial  load. 

2,500 
5.000 



7,500 



8,750 
10,000 

.000033 


.000033 

10,500 
10,750 

.  000033 

0. 

11,000 

i 

11,250 

i 

11,500 

J 

11,750 

i 

I 

12,000 

| 

12,250 





Elastic  limit. 

12,500 

12,750 



' 

13,000 

1 

13,250 





1 

13,500 

i 

22,460 



Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    89, 840 

Elastic  limit  per  square  inch  of  original  section do...    49,000 

Elongation  per  inch  after  rapture inch . .      .  2267 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Redaction  in  diameter  at  point  of  rapture do. . .        .  164 

Redaction  in  area  After  rupture,  per  cent  of  original  section 4°- 7 

Position  of  rupture 1".08  from  neck 

Character  of  broken  surface silky,  with  a  granular  spot .  "12  diameter 

Elongation  of  inch  sections ".38*,  ".19.  'Ml 
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10-INCH   STEEL   B.  L.  RIFLE8. 


Jacket  No.  8. 


No.  5014. 

Marks,  2%  g 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per Inch. 

Successive 
elongation 
per  Inch. 

Permanent  Successive 
*!!»r^       permanent 
***"               set. 

,    Total. 

1 

Per  square 
inch. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46, 00  J 
47,000 
48.000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,  000 
59.000 
60,000 
61,000 
62. 000 
96,  720 

Remarks. 

* 

Pounds. 
250 
1,250 
2.500 
5,000 
7.500 
ft,  750 

1       Inch. 
'    0. 

.000100 

.00)300 

.000633 

.000067 

»      .001100 

.001300 

.001333 

.001367 

.001400 

.001433 

.      .001467 

.001500 

.001567 

.001600 

i      .001633 

i      .001667 

. 001700 

.001733 

.001767 

1      . 001800 

.001833 

1      .  001867 

|      .  001967 

.  00:t667 

1      . 005333 

1      .000667 

,      .008333 

.1267 

Inch. 
0. 

.000100 

.000200 

.000333 

!       .000334 

.000133 

.000200 

|      .000033 

i      .000034 

.000033 

.000033 

.000034 

.000033 

.000067 

.000033 

.000033 

.000034 

|      .  000033 

.000033 

.000034 

.000033 

. 000033 

1      .000034 

1       .00J100 

.001700 

I      .  001666 

1      .001334 

.001666 

. 118367 

Inch.             Inch. 
0.                    0. 
0. 

Initial  load. 

I::;:::::::;:;:::::::::: 

0.                  

10,000 

10,500 

0.                   

10,750 
11,000 
11,250 
11, 50  J 
11,750 
12,000 
12,250 
12,500 
12. 750 
13,000 
13.250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 
13,500 
24,180 

::::::::::::::::::::;::: 

.    . 



:::::::::::::::::::::::: 

Elastic  limit. 





Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    96,720 

Elastic  limit  per  square  inch  of  original  section do. . .    57, 000 

Elongation  per  inch  after  rupture inch. .      .  2267 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001867 

Reduction  in  diameter  at  point  of  rupture do. . .       .  184 

Reduction  in  area  after  rupture,  per  cent  of  original  section 54.6 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  12, ".  42*, ".  14 


10-INCH   STEEL   B.  L.  RIFLES. 
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Jacket  No.  9. 

tfo.  5023. 

Marks,  ]f  $g 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Per  square 
1       Inch. 


I  Elongation 
I  per  inch. 


Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10.000 

11,000 

11,250 

11, 500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13.  750 

14.  OtO 
14;  250 
14,500 
14, 750 
15,000 
15,250 
15,500 

15.  750 
25, 140 


Pound*. 
1,000 
5.000 
10,  000 
20.  0  JO 
30,000 
40,000 
44, 030 
45,000 
46, 400 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53, 000 
54,000 
55,000 
56,000 
57,000 
58,000 
59, 000 
60,000 
61,000 
62,000 
63.  0C0 
100,560 


Inch. 
0. 
.000100 
.000300 
.000633 
.001000 
. 001333 
.  0014G7 
. 001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.001767 
. 001800 
.001833 
.001867 
. 001933 
. 002000 
.002667 
.004267 
.006000 
.007333 
.008333 
.1300 


S^c<*wive  Permanent 
elongation  I  <'l*"»"CM* 

perinch.     aet* 


Inch. 

0. 
.000100 
.000200 
.  000333 
.  O0U367 
.000333 
.000134 
.000066 
.000034 
.000033 
. 000033 
.000034 
.000033 
.000033 
.000034 

0. 
.000033 
. 000033 
.000034 
.000066 
.000067 
.000667 
.001600 
.001733 
.001883 
.  001 000 
.  121667 


Successive 

permanent 

set. 


Inch. 


Inch. 


0. 
0. 

0. 

6. 

0. 

! 

1 

1 

i 

1 

Remarks. 


Initial:  load 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  eqnaro  inch  of  original  section ponnds . .  100, 560 

Elastic  limit  per  square  inch  of  original  section do. . .    58. 000 

Elongation  per  inch  after  rupture inch. .      .  1 667 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  002000 

Reduction  in  diameter  at  point  of  rupture do. . .       .  104 

Reduction  in  area  after  rupture,  per  cent  of  original  section 33. 5 

Position  of  rupture 1".2  from  neck 

Character  of  broken  surface granular,  containing  a  dull  flaky  section  ".  30  by  ".  08.    Opened 

cracks  in  surface  of  stem. 
Hon  of  inch  sections ".11.  ".20*,  ".10* 


Chemical  composition. 

Per  cent. 

Total  carbon 0.581 

Graphitic  carbon 0.025 

Combined  carbon 0. 556 

Manganese 0.750 

Silicon 0.233 

Sulphur 0.038 

Phosphorus 0.032 

Copper 0.000 
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10-INCH   STEEL   B.  L.  RIFLES. 

Jacket  No.  9. 


No.  5024. 
Marks,  }}&£ 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 


Total. 


.  Per  square 
inch. 


Elongation  ^£SE? 


Pounds. 

Pounds. 

250 

1,000 

1,250 

5,000 

2,500 

10,000 

5,000 

20. 000 

7,500 

30,000 

10,000 

40,000 

11,000 

44,000 

11,  250 

45,000 

11,500 

48, 000 

11.750 

47,000 

12,  000 

48.000 

12,250 

49,000 

12,500 

50,000 

12,  750 

61,000 

13,000 

52,000 

18,250 

53,  000 

13,500 

54,000 

13, 750 

55,000 

14,000 

56. 000 

14,  250 

57,  000 

22,310 

89,240 

Inch. 
0. 
.000100 
.000300 
.000633 
.001000 
.001333 
.001433 
.001467 
.001500 
.001567 
.  001633 
.001667 
.001700 
.001733 
.  001707 
.001867 
.006167 
.007333 
.008333 


Inch. 
0. 

.000100 
.000200 
.000333 
.000367 
.000333 
.000100 
.000034 


.  1367 


.000067 
.000006 
.000034 
.000033 
.000033 
.000034 
.000100 
.004300 
.001166 
.001000 
.001000 
. 127307 


Permanent 
set. 


Inch. 
0. 
0. 


Successive 

permanent 

set. 


Remark  h. 


Inch. 
0.  Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  nummary. 

Tensile  strength  pw  square  inch  of  original  section ponnds. .    89, 240 

Elastic  limit  per  square  indh  of  original  section do. . .     52. 000 

Elongation  per  inch  after  rupture inch . .      .  2167 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .001767 

Reduction  in  diameter  at  point  of  rupture do. . .        .174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 52.2 

Position  of  rupturo 1"  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ." ".38*,  ".16,  ".11 

Chemical  composition. 

Per  cent. 

Total  carbon 0.574 

Graphitic  carbon 0. 023 

Combined  carbon 0. 541 

Manganese 0. 748 

Silicon 0.233 

Sulphur 0.036 

Phosphorus 0. 028 

Copper 0.000 


10-INCH    STEEL   B.  L.  RIFLES. 
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Jacket. 

No.  5026. 

Marks,  Sx,a 

DiameteT,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

_____ 

Inch. 
0. 
.000067 
.000300 
.000633 
.000967 
.001133 
.001300 
.001367 
.001400 
.001433 
.001467 
.001583 
.001600 
.010667 
.011667 
.012267 
.013167 
.014100 
.1633 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Total. 

Per  square 
inch. 

Remarks. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

13.000 

20,710 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
62,840 

Inch. 
0. 

.000067 
.000233 
.000333 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

.000334 
.000168 
.000167 
.000067 
.000033 
.000033 
.000034 
.000066 
.000067 
.000067 
.001000 
.000600 
.000900 
.000933 
.1492 

0. 

"«•" 

Elastic  limit. 

Tensile  strength. 

j 



I 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds--    _}2'00o 

Elastic limit  per  square  inch  of  original  section do.  -  -    *  ^3 

Elongation  per  inch  after  rupture inch--    ^goo 

Eongatfon  per  inch  under  strain  at  elastic  limit do.--  •""  vi4 

Seduction  in  diameter  at  point  of  rupture do .  -  -        52. 1 

^Reduction  in  area  after  rupture,  per  cent  of  original  section ;-  _.,  nec^ 

Position  of  rupture 1"'6f««e»^a 

Character  of  broken  surface i".,  a£.""1 

Elongation  of  inch  sections ".IS,".*" 
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10-INCH   STEEL  B.  L.  RIFLES. 

Jacket. 
No.  5025. 


Marks,  £*?*i 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
perlnch. 

Permanent 
set. 

Successive 

Total. 

Per  square 

inch. 

permanent  j              Remarks, 
set.        I 

Pounds. 

250 

1,250 

2.500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12, 500 

12, 750 

13, 000 

13,250 

21,920 

Pounds. 
1,000 
5,000 
10,000 
20, 000 
80,000 
35,000 
40,000 
42.000 
43,000 
44,000 
45,  000 
46,000 
47, 000 
48,000 
49, 000 
50,000 
51,000 
52,000 
53,000 
87,680 

Ineh. 
0. 

.000067 
.000300 
.000633 
.000967 
.001133 
.001300 
.001367 
.001400 
.001467 
.001533 
.001567 
.001600 
.001633 
.003333 
.005700 
.006667 
.008000 
.009000 
.1600 

Ineh. 
0. 

.000067 
.000233 
.000333 
.000334 
. 000166 
.  000167 
.000067 
.000033 
.000067 
.000066 
.000034 
. 000033 
.000033 
.001700 
.002307 
. 000967 
.  001333 
.001000 
.1510 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

1 

i 

t 

i 

:::::::;::::!:::::::::::: 

• 

i 

1 

I 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    87, 680 

Elastic  limit  per  square  inch  of  original  section do . .      48, 000 

Elonga don  per  inch  after  r upture inch . .      .  2267 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001633 

Reduction  in  diameter  at  point  of  rupture do. . .        .184 

Reduction  in  area  after  rupture,  per  cent  of  original  section 54. 6 

Position  of  rupture 1".  4  from  neck 

Character  of  broken  nurf ace fine  silky 

Elongation  of  inch  sections ".  15, ".  35*. ".  18 


10-inch  steel  b.  l.  rifle& 
Jacket  No.  12. 
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No.  5169. 

Marks,  ££'lJ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Successive 
elongation 
per  inok. 

Permanent 

Successive 

Remarks. 

Total. 

^                 .   per  Inch. 
Per  square ' 
inch.       1 

«!»^        permanent 
**'       |        set. 

I 

Pounds. 

250 

1.250 

2,500 

5,000 

7,500 

8,750 

10.0(0 

30,500 

10,750 

11,000 

11,250 

11.500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

21,760 

1 
Pounds.    !      Inch. 

1.000    '    0. 

5,000          .000100 
10, 000          .000267 
20,000           .000600 
30.000           .000933 
35,000           .001067 
40,000           .001233 
42  000           .001300 
43,000    !      .001333 
44.000           .001400 
45.000    i       .001433 
46,000             0OU67 

Inch. 
0. 
.000100 
.000167 
.000-33 
.000333 
.0*0134 
.000106 
.000067 
. 0 J0033 
.000067 
. 000033 
.000034 
.000006 
.000800 
.001000 
. 001334 
.000066 
.001000 
. 119367 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

47.000 
48.000 
49,000 
50,000 
51,000 
52,000 
87,040 

.001533 
.002333 
.004333 
.005667 
.006333 
.007333 
.1267 

i 

1 

General  summary. 

Tensile  strength,  per  square  inch  of  original  section pounds..    87,040 

Elastic  limit  per  square  inch  of  original' section do...    47,000 

Elongation  per  inch  after  rupture inch . .      .  2133 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001533 

Reduction  in  diameter  at  point  of  rupture do. . .         164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture 1"  .  4  from  neck 

Character  of  broken  surfar-e silky 

Elongation  of  inch  sections ".23,  ".31*,  ".10 
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10-INCH   STEEL   B.  L.  EIFLES. 

Jacket  No.  12. 


No.  5170. 

Marks,  i£?;'!J 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,500 
10, 750 
11,  000 
11, 250 
11,500 
11, 750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14, 000 
21, 620 


Per  so  uare 
inch. 


Pounds. 
1,000 
5,000 
10,  000 
20,000 
30,000 
35, 000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47, 000 
48, 000 
49,000 
50,  000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
86, 480 


-pw  ..+(<».  i  Successive  ■  T>Ay^nngkn*.  \  Successive 


perinch. 


Inch.      | 
0.       I 
.000133  I 
.000300 
.000633  I 
.001000 
.001167  I 
.001333 
.001400 
.001433  ! 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.001767 
. 006167 
.  007500 
. 008067 
.00H667 
.011000 
.1433 


Inch. 


.000133 
.000167 


.000367 
.000167 
.000166 
.000067 
.000033 
. 000034 
.000033 
.000067 
.000033 
.000033 
.000034 
. 000033 
.000067 
.004400 
. 001333 
. 001167 
.001000 
.0011)33 
.1323 


Inch. 
0. 
0. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    86, 480 

Elastic  limit  per  soure  inch  of  originaltaection do. . .    51, 000 

Elongation  per  inch  after  rupture inch . .      .  2333 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001767 

Reduction  in  diameter  at  point  of  ruptnro do. .         .  174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 52.2 

Position  of  rupture , 1".  7  ftom  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".15,".  42*,".  13 


10-inch  steel  b.  l.  rifles. 
Jacket. 
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No.  5168. 


Marks,  B  r^,  2 

Diameter,  ".564. 

Sectional  area,  25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

TotaL 

Per  square 
inch. 

Pounds. 
250 
1,250 
2,500 
6,000 
7,500 
8,750 
10,000 
10,500 
10,760 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
18,750 
22,560 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
62,000 
68,000 
64,000 
55.000 
90,240 

Ineh. 
0. 

.000100 
.000300 
.000683 
.000967 
.001183 
.  001333 
.001400 
.001433 
.001467 
.001500 
.001538 
.001600 
.001667 
.001700 
.001767 
.002667 
.006000 
.007067 
.007767 
.008633 
.1488 

Ineh. 
0. 

.000100 
.000200 

Inch. 
0. 

0. 

Ineh. 
0. 

Initial  load. 

.000333 
.000334 
.000)66 



0. 

.000200 
.000067 
.000033 
.000034 
.000033 
.000033 
.000067 
.000067 
.000033 
.000067 
.000900 
.003333 
.001067 
.000700 
.000866 
.134667 

0. 

1 

•"""  1 

1 

J 

Klantto  lhnit- 

1 

1 

i 

1 

1 

1 

| 

1 

Tensile  strength.            | 

1 

General  summary. 

OjO  240 

Tensile  strength  per  square  inch  of  original  section pound*"     50,000 

Elastic  limit  per  square  inoh  of  original  section f.--d0.**"       .2383 

Elongation  per  inch  after  rapture ..in©*1"     ooVHH 

Elongation  per  inch  under  strain  at  elastic  limit ..do-*'        .164 

Redaction  in  diameter  at  point  of  rupture ' ..do-*'        47.2 

Beduetion  In  area  after  rupture,  per  cent  of  original  section Xl*mn«°* 

Position  of  rupture V'.*tt^*x*?* 

Character  of  broken  surface ;,*3B>"-15 

Elongation  of  inch  sections -"-V.V.^".".V.V*,^29*,    " 

H.  Ex.  92- — 6 
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10-INCH   STEEL   B.  L.  RIFLES. 


Jacket. 
No.  5167. 


Marks,  g?A 

Diameter,  ".564. 

Sectional  area,  .2$  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
perlnch. 

Permanent 
sot. 

Successive 

permanent 

set 

Ttemarka. 

Total. 

Per  square 
inch. 

Pounda. 
250 
1,250 
2,500 
5,000 
7,600 
8,760 
10,000 
10. 500 
10,750 
11.000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
22,140 

Pounda. 
1,000 
5,000* 
10,000 
20.000 
80,000 
86,000 
40.000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
6  ,000 
61,000 
52,000 
63,000 
88,660 

Inch. 
0. 

.000067 
.000300 
.000633 
.001000 
.001167 
.001333 
.001400 
.001433 
.001500 
.001567 
.001600 
. 001633 
.001700 
.004167 
.000667 
.007833 
.008667 
.009333 
.1433 

Inch. 
0. 

.000067 
.000233 
.000338 
.000367 
.000167 
.000166 
.000067 
.000033 
.000067 
.000067 
.000033 
.000033 
.000067 
.002467 
.002500 
.001166 
.000834 
.000666 
.  133967 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

i 

! 

0. 

0. 

I 

i 

| 

I 

1 

I 

4 1       

I 

1 

i 

i 

1 

General  summary . 

Tensile  strength  per  square  Inch  of  original  section pounda..    68,660 

Elastic  limit  per  square  inch  of  original  section do...    48,000 

Elongation  per  inch  after  rapture inoh . .      .  2267 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Reduction  in  diameter  at.  point  of  rupture do. . .        .  164 

Reduction  in  area  after  rupture,  per  cent  of  original  sec  Lion 49. 7 

Position  of  rupture 1".  2  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  32*,  ".  24,  ".13 


10-inch  steel  b.  l.  biflea 
Jacket  No.  14. 
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Marks,  gift* 
Diameter,  ".564 


Ko.  5176. 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  load*. 

Elongation 
per  inch. 

Snocessire 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

TotaL 

Per  square 
inch. 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11.250 

11,500 

11.750 

12.000 

12,260 

12,500 

12,750 

18,000 

Pound*. 
1,000 
6,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
48,000 
44,000 
46,000 
46.000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
83,520 

Ineh. 
0. 
.000100 
.000338 
.000667 
.001000 
.001138 
.001338 
.001867 
.001400 
.001438 
.001467 
.001500 
.001567 
.010000 
.016833 
.017333 
.017833 
.018500 
.1667 

Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000133 
.000200 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.014433 
.000833 
.000500 
.000500 
.000667 
.1482 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 



0. 

0. 

...    . 

i 

Kl##tf  4*  l1™lH- 

i 

1 

1 

20,880 

1  Tensile  strength. 

' 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  88,520 

Elastic  limit  per  Mna^inoJi  ot  original  section do  ..  47,000 

JJong^tionperin^iSirxTotare.:. inch..  .2500 

SSnS?on^i>ch  nnrferVtraiii  »t  elastic  limit do...  001567 

Redaction  to  diameterat  point  of  rupture do-  •  '™L 

*£»^^  :■•:";::::::  r/5'fromn4^ 


84 


10-INCH   STEEL   B.  L.  RIFLES. 

Jacket  Fo.  14. 


No.  5175. 


Marks,  $%J 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks.* 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10  000 

10, 500 

10,  750 
11,000 
11,250 
11,500 

11,  750 
12, 000 
12, 250 
12, 500 
12, 750 
13, 000 
21,440 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40, 000 
42,000 
43, 000 
44.000 
45,000 
46,000 
47, 000 
48,000 
49,000 
50,000 
51,000 
52,000 
85,760 

Inch. 
0. 

.  000133 
.000333 
.000667 
.  001000 
.001167 
.001333 
.  001400 
.001433 
,      .001500 
.001533 
.  001000 
.001033 
. 006600 
.007100 
.  008300 
.009267 
.  010333 
.1433 

Inch. 

0- 
.000133 

. 000200 
. 000334 
.000333 
.000167 
.000106 
. 0000U7 
. 000033 
.  000007 
.  0000:13 
. 000067 
.000033 
.  004907 
.  000500 
.001200 
.  00U907 
.001066 
. 132967 

Inch, 

Inch. 
0. 

Initial  load. 

i 

0. 

0. 

I 

Elastio  limit. 

1 

i 

l 

Tensile  strennth. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    85, 760 

Elastic  limit  per  square  inch  of  original  section do. . .    47, 000 

Elongation  per  inch  after  rupture inch.        .2333 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001633 

Reduction  in  diameter  at  point  of  rupture do...        .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky :  opened  cracks  in  surface  of  stem 

Elongation  of  inch  sections ".13,  ".44*.  ".IS 


10-INCH   STEEL  6.  L.  RIFLES. 

Jacket  tfo.  15. 
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No.  5180. 


Marks,  *£$■/ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 

set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 

250 

1,250 

2.500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11.750 

12.000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

23,220 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
92,880 

Inch. 
0. 

.000067 
.000300 
.000633 
.000933 
.001133 
.001300 
.001367 
.001400 
.001433 
.001467 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.002267 
.002833 
.004033 
.005«i00 
.006667 

Inch. 
0. 
.000067 
.000233 
.000333 
.000300 
.000200 
.000167 
.000067 
.000033 
.000033 
.000034 
.000066 
.000034 
.000033 
.000033 
.000034 
.000033 
.000567 
.000566 
.001200 
. 000967 
.001667 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

0. 

0. 

i 



:::::::::::: 

Elastic  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    92,880 

Elastic  limit  per  square  inch  of  original  section do...    61,000 

Elongation  per  inch  alter  ruptiue ineh..      .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

gffration  in  diameter  at  point  of  rupture do...       .174 

Jwdiiction  in  area  alter  rupture,  per  cent  of  original  section -- &2. 2 

Position  of  rupture        l".lfrom  neck 

Character  of  broken  enrfavoe aUky 

M<»g«tiono/inXi^SM- ".08, «.»,".  29* 
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10-INCH   8TBEL  B.  L.  RIFLES. 

Jacket  No.  15. 


No.  5179. 

Marks,  »*£? 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3  ". 


Applied  loads. 

Elongation 
per  inch. 

Bacceeflive 
elongation 
per  inch. 

Permanent 
*    set. 

Successive 

permanent 

set. 

Remarks. 

TotaL 

Per  square 
inch. 

Pound*. 

250 

1,250 

2,600 

6,000 

7,500 

8,750 

10,000 

10,500 

10.750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,760 

13.000 

13,250 

13,500 

13,750 

14.000 

22,120 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48.000 
40,000 
60,000 
61,000 
52,000 
63,000 
64,000 
66.000 
66.000 
88,480 

Inch. 
0. 

.600067 
.000300 
.000633 
.000067 
.001133 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001533 
.001567 
.001600 
.001633 
.001667 
.014367 
.015167 
.015833 
.016500 
.017667 

Inch. 
0. 

.000067 
.000233 
.000333 
.000334 
.000166 
.000167 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.0000:13 
.000033 
.000034 
.012700 
.000800 
.000666 
.000667 
.001167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  Inoh  of  original  section pounds..    88,480 

Elastic  limit  per  square  inch  of  original  section do. . .    51, 000 

Elongation  per  inch  after  rupture inch..      .0667 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001667 

Redaction  in  diameter  at  point  of  rapture do...        .024 

Reduction  in  area  after  rupture,  per  cent  of  original  section 8.4 

Position  of  rupture ".  8  from  neck 

Character  of  broken  surface granular 

Elongation  of  inoh  sections ".06*,  ".06,  ".Of 
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TABULATION  OF  TENSION  SPECIMENS  FROM  10-INCH  STEEL  B.  L.  RIFLES. 


No.  of 

test 


Position  in 
gun. 


4«39 
4979 


4978 


4992 
5005 
5004 

6020 
5019 
5185 
5188 

5190 
6161 

5163 
6164 
5165 
6166 
6177 


6178 
5194 
5193 


4942 

4941 
4967 
4966 
4991 
4990 
5015 
50  L4 
5023 

5024 
5026 
5025 
5169 
5170 
6168 
6167 
6176 
6176 
6186 
5179 


Tub©.... 
....do... 
....do ... 


do 

do 

,....do 

do 

do 

do 

Tube  No.  11... 
...-do 


Tube  No.  12... 
....do 


Tube  No.  13... 

do 

Tube  No.  14... 

do 

Tube  No.  15... 


i  • . . •  QO  ........ 

Tube 


.do. 
.do. 
.do. 


Jacket. . 
...  do. 
do. 


do 

....do 

do 

do 

do 

Jacket  No.  8.. 

do 

Jacket  Ne.  9.. 


do 

Jacket 

do 

Jacket  No.  12. 

do 

Jacket 

do 

Jacket  No.  14. 

do 

Jacket  No.  15. 
do 


Location 
of  speci- 


Middle. 
....do.. 
....do.. 


..do. 


....do.. 
....do.. 
....do.. 

do  .. 

....do.. 
....do.. 

Inside . 

...do.. 


Outside. 
...do... 


...do.. 
...do.. 
...do.. 
...do.. 
Inside. 


...do.. 
Middle. 


..do. 
..do. 
..do . 


.do. 
.do. 
.do. 


...do... 
...do... 
...do... 
...do... 
...do.. 
Outside. 
...do... 
...do... 


...do.. 
Middle. 
...do.. 
Inside . 
...do.. 
Middle. 
...do.. 
Inside . 
...do.. 
...do.. 
....do.. 


Elastic 
limit 
per 

square 
inch. 


Pounds. 
42,000 
49,000 
45,000 

52,000 

46,000 
47,000 
49,000 
47,000 
47,000 
46,000 
44,000 
42,000 

56,009 

40,000 

47,000 
46,000 
47,000 
48,000 
51,000 


45,000 

52,000 

54,000 
42,000 
45,000 

52,000 
52,000 
66,000 

51,000 
46,000 
44,000 
52,000 
51,000 
49,000 
67,000 
58,000 

52,000 
47,000 
48,000 
47,000 
51,000 
50,000 
48,000 
47.000 
47,000 
51,000 
51,000 


Tensile 
strength 

per 
square 
inch. 


Pounds. 
86,400 
91,600 
91,600 

90,000 

86,200 
88,800 
89,860 
86,560 
86,040 
85,960 
79,440 
80,760 

95,280 
78,880 

85,680 
80,080 
87,920 
80,120 
84,080 


83,760 

90,200 

85,480 
81,440 
76,280 

90,440 
98,440 
97,600 

87,600 
85,280 
82,840 
96,000 
93,000 
89,840 
96,720 
100,560 

89,240 
82,840 
87,680 
87,040 
86,480 
90,240 
88,560 
83,520 
85,760 
92,880 
88,480 


Eton- 
tfon. 


P.  of. 
22.7 
16.7 
20.7 

22.8 

24.8 
23.0 
21.8 
22.3 
24.0 
23.0 
23.3 
18.8 

19.8 
24.0 

21.0 
22.7 
16.3 
23.8 
10.8 


15.3 

20.8 

23.8 
24.0 
29.8 

22.8 
20.7 
20.7 


Con- 
trac- 
tion 
of 


PcL 
44.6 
47.2 
41.9 

44.6 

49.7 
49.7 
49.7 
49.7 
52.2 
49.7 
49.7 
27.6 

44.6 
36.4 

47.2 
52.2 
47.2 
49.7 
15.0 


18.8 

39.2 

52.2 
52.2 
54.6 

44.6 
41.9 
44.6 


22.7 

49.7 

22.7 

47.2 

22.7 

62.2 

20.3 

39.2 

20.8 

49.7 

22.7 

49.7 

22.7 

54.6 

16.7 

33.5 

21.7 

52.2 

26.8 

52.2 

22.7 

54.6 

21.8 

49.7 

23.3 

52.2 

23.3 

47.2 

22.7 

49.7 

25.0 

49.7 

23.8 

49.7 

20.0 

62.2 

6.7 

8.4 

Appearanoe  of  frac- 
ture. 


Fine  silky 

....do... 

Granular,  50  percent ; 

silky,  50  per  cent. 
Granular,  40  per  cent ; 

silky,  60  per  cent. 

Fine  silky 

....do... 

Silky 


.do. 
.do. 
.do. 


Granular,  90  percent; 
silky,  10  per  cent. 

Silky. 

Silky  and  fine  granu- 
lar. 

Silky 

do 

....do 

....do 

Granular,  80  per  cent ; 
dull  flaky,  20  per 
cent. 

Granular,  small  flaky 
spot. 

Fine  granular,  60  per 
cent  silky. 

^o.:::::::::::::: 


.....do 

Fine  silky/sligntly 

granular. 
Fine  silky 

^Jo::::::::::::::: 

Granular,  silky  spot. . 

Fine  silky 

Silky,  granular  spot. . 

Silky 

Granular,  and  dull 
flaky. 

Silky 

Fine  silky 

do 

su.kI«::::::::::::::: 

do 

....do 

.....do  ............... 

....do 

.....do 

Granular 


Remarks. 


Breech  end. 
Muzzle  end. 
Breech  end. 

Muasle  end. 

Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 

Breech  end. 
Muzzle  end. 

Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 


Muasle  end. 

Breech  end. 

Mussle  end. 
Breech  end. 
Mussle  end. 

Breech  end. 
Muzzle  end. 
Breech  end. 

Muzzle. 
Breech. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 

Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Mussle  end. 
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SPECIMENS  FROM  TUBES  AND  JACKETS. 


13-INCH   STEEL   B.  L.  RIFLES. 

Tube  No.  15. 
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Marks,  3*..? 


No.  4932. 


BT4M 

Diameter, "  .564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3  ". 


Applied  loads. 

Elongation 
per  inch. 

Soocessire 
elongation 
perlnch. 

Permanent 
set 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

21,070 

Pound*. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
87,880 

Inch. 
0. 

.000100 
.000267 
.000600 
.000938 
.001100 
.001300 
.001333 
.001467 
.001700 
.002067 
.002600 
.003200 

Inch. 
0. 

.000100 
.000167 
.000333 
.000333 
.000167 
.000200 
.000033 
.000134 
.000233 
.000367 
.000533 
.000600 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

i 

i 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    87,880 

Elastic  limit  per  square  inch  of  original  section do...    41,000 

Elongation  per  inch  after  rapture lnoh..      .2233 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001383 

Seduction  in  diameter  at  point  of  rupture do...       .144 

Seduction  in  area  after  rapture,  per  cent  of  original  section 44.6 

Position  of  rapture 1".  6  from  neck 

Character  of  broken  surf  ace silky 

Elongation  of  inch  sections ".  14, ".  38*. ".  15 
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12-INCH   STEEL   B.  L.  RIFLES. 

Tube  2So.  15. 


No.  4931. 

Marks,  £%■£ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  incb. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1,250 
2,500 
6,000 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12,750 
22,610 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
90,440 

Inch. 
0. 
.000100 
.000300 
.000633 
.001000 
.001167 
.001333 
. 001367 
.001400 
.001433 
.001500 
.001533 
.001567 
.001667 
.003667 
.004667 
.  005733 
.006500 

Inch. 
0. 

.000100 
.000200 
.000333 
.  000367 
.000167 
. 00O166 
.  000034 
.  100033 
.000033 
. 0OO0C7 
.000033 
.000034 
.000100 
.002000 
.001000 
.001066 
.000767 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 



1 

i 

0. 
0. 



1 

'YYYYYYY\"YYY" 

1 

Elastic  limit. 

i 

i 

Tensile  strength. 

i 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    90,440 

Elastic  limit  per  square  inch  of  original  section do. . .    46, 000 

Elongation  per  inch  after  rupture inch. .      . 2167 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001567 

Reduction  in  diameter  at  point  of  rupture do. . .        .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture 1".  5  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  13,  ".  37*, ".  15 


13-INCH   STEEL  B.  L.  RIFLES. 

Tube. 
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No.  4928. 


Marks,  -"ft 

Diameter,  ".565. 

Sectional  area  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 


Total. 


Personal* 
inch. 


Elongation 
per  inok. 


Successive 
elongation 
per  inch. 


Permanent 

set. 


Successive 
permanent 


Bemarks. 


Pound*. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11.750 
12,000 
12,250 
12.500 
12,750 
22,480 


Pound*. 
1,000 
5,000 
10.000 
20,  COO 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
89,920 


Inch. 
0. 
.000067 
.000300 
.000567 
.000900 
.001067 
.001233 
.001267 
.001300 
.001300 
.001333 
.001367 
.001400 
.001633 
.002267 
.002667 
.003667 
.004383 


Inch. 

0. 
.000067 
.000233 
.000267 
.000333 
.000167 
.000166 
.000034 
.000033 

0. 

.000033 
.000034 
.000033 
.000233 
.000834 
.000400 
.001000 
.000666 


Inch. 
0. 
0. 


Inch, 


Initial 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    89,920 

Blastte  limit  per  square  inch  of  original  section do...    46,000 

Elongation  per  inch  after  rapture inch . .      .  2200 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001400 

Reduction  in  diameter  at  point  of  rapture do. . .       .  165 

Seduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture 1". 35  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  20".  84*. ".  12 
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12-INCH   STEEL   B.  L.  RIFLES. 

Tube. 
No.  4927. 


Marks,  ££$ 

Diameter,  ".563. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
perlnoh. 

Permanent 
set 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10.000 

10,260 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

21,870 

Pound*. 
1,000 
6,000 
10,000 
20.000 
30.000 
35.000 
40.000 
41.000 
42.000 
43.000 
44,000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
87,480 

Inch. 
0. 

.000067 
.000300 
.000667 
.001000 
.  001133 
.001333 
.001367 
.001400 
.001400 
.001433 
.001467 
.001600 
.001867 
.003400 
.004100 
.005333 

Inch. 

0. 

.000067 
.000233 
.000367 
.000333 
.000133 
.000200 
.  000034 
.000033 

0. 
.000033 
.000034 
.000133 
.000267 
.001533 
.000700 
.001233 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

I" 

1 

1  * 

1 

1 

:::::;::::::i:::::::;:::: 

i 

i 

i 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    87,480 

Elastic  limit  per  square  inch  of  original  section do...    45,000 

Elongation  per  inch  after  rupture inch..      .2533 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001467 

Reduction  in  diameter  at  point  of  rupture do...        .183 

Redaction  in  area  after  rupture,  per  oent  of  original  section 54.6 

Position  of  rupture 1".  06  from  neck 

Character  of  broken  surface silky 

Elongation  of  inoh  sections ".  41*, ".  20, ".  16 


12-INCH   STEEL   B.  L.  RIFLES. 

Tube. 
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Marks,  54^fc 
Diameter,  '".564. 


No.  5013. 


Diameter,  ".564. 

Sectional  area,  25  square  inch. 

Gauged,  length,  3". 


Applied  loads. 

Elongation 
perinoh. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Sncoessive 

permanent 

set. 

Remarks. 

TotaL 

Personal* 
Inch. 

Pound*. 

250 

1.250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

18,000 

18.250 

13,500 

23,750 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
60,000 
51,000 
52,000 
53,000 
54,000 
96,000 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001100 
.001300 
.001333 
.001367 
.001367 
.001400 
.001433 
.001533 
.001600 
.001667 
.001738 
.002267 
.002667 
.003638 
.004333 
.005333 

Inch. 

0. 

.000100 
.000200 
.000333 
.000334 
.000183 
.000200 
.000033 
.000034 

0. 
.000033 
.000033 
.000100 
.000067 
.000067 
.000066 
.000534 
.000400 
.000966 
.000700 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

EUatio  limit. 
Tensile  strength. 

i 

0. 
0. 

1 

1 

1 

1 

::;:;:::::::i  ::::::::;■ 

i 

i 

i 

i  *  .;  ".*;. 

i 

i 

i 

i 

General  summary. 

Tensile .strength  per  square  inch  of  original  section pounds . .    95, 000 

gjaetic  limit  per  square  inch  of  originafsection do...    49,000 

JJJongation per  inch  after  rupture inch..      .2100 

Sutton  per  inch  under  strain  at  elastic  limit do...  .001733 

^Jnctjon  in  diameter  ftt  point  of  rupture do...       .144 

£~?  action  in  area  after  rapture  .percent  of  original  section 44.  <J 

C^?0/ rapture:!!.. ...... ...~ * l».efromnech 
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19-INCH   STEEL   B.  L.  RIFLE* 

Tube. 


No.  5012. 
Marks,  g4^ 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
perinea. 

Permanent 

set. 

Successive 

permanent 

set 

Bemarka. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,600 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10.750 

11,000 

11,250 

11,500 

11,760 

12,000 

12,250 

21,480 

Pounds. 
1,000 
6.000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
85,020 

Inch. 

0. 
.000100 
.000300 
.000633 
.000067 
.001100 
.001267 
.001300 
.001333 
.001367 
.001433 
.003733 
.005000 
.006067 
.007000 
.007667 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000133 
.000167 
.000033 
.000033 
.000034 
.000066 
.002300 
.001267 
.001067 
.000933 
.000667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

1 

i 

i 

1 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    85,820 

Elastic  limit  per  square  inch  of  original  section do . . .    44, 000 

Elongation  per  inch  after  rapture inoh. .      .  2300 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001433 

Reduction  in  diameter  at  point  of  rupture do. . .        .  164 

.Reduction  in  area  after  rupture,  per  cent  of  original  section 40.7 

Position  of  rupture 1".  5  from  neok 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  17, ".  89*, ".  13 


12-inch  steel  b.  l.  rifles. 
Tube. 
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No.  5151. 


Marks,  S1^ 

Diameter,  '.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1,250 
2,500 
5.000 
7.500 
8,750 
10,000 
10, 250 
10.500 
10.750 
11,000 
11.250 
11.500 
11.750 
12.000 
12,250 
21.340 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30.000 
35,000 
40,000 
41,000 
42,000 
43, 0C0 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
85,360 

Inch. 
0. 

.000067 
.000:100 
.  000(133 
.000067 
.001133 
.001333 
.001367 
.001400 
.001433 
.001467 
.002667 
.005000 
.006000 
.007000 
.007833 
.1400 

Inch. 
0. 

.000067 
.000233 
.  000333 
.  000334 
.000106 
.000200 
.000034 
. 000033 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 
0. 

i 

.000033 
.000034 

::::::::::::■:::::::::::: 

i 

.001200 
.002333 
.001000 

i 

i 

I 

.001000 
.000833 
.132167 

i 

..::: 

.:..:.::.) 

i 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds 

Elastic  limit  per  aq uare  inch  of  original  section :  do . 

Elongation  per  inch  after  rupture inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Redaction  in  diameter  at  point  of  rupture do. 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture -•• *"j8,?omneolE 

Character  of  broken  surface granular,  60  per  cent,  silky  serrated,  40  per  cent 

Elongation  of  inch  eectiona ".  27*,  ".  25*,  ".  15 

H.  Ex.  92 7 


85,360 

44,000 

.2233 

.001467 

.134 

41.0 
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12-INCH   STEEL   B.  L.  RIFLES- 

Tube. 


.No.  5160. 

Marks,  g1^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11.250 

11,500 

11.750 

12,000 

21,590 

Poundt. 
1,000 
5,000 
10,000 
20, 000 
30,00o 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
86,360 

Inch, 
0. 

.  000067 
.  000300 
.0006:13 
.000967 
.001133 
.001333 
.001367 
.001400 
.001467 
.001667 
.002167 
.003667 
.004333 
.  005767 
.1407 

Inch. 
0. 

.000067 
.000233 
.000333 
.000334 
.000166 
.000200 
.000034 
.000033 
.000067 
.000200 
.000500 
.  001500 
.000666 
.001434 
. 140933 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    86,360 

Elastio  limit  per  square  inch  of  original  section do...    43,000 

Elongation  per  inch  after  rupture inch. .      .  2400 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001467 

Reduction  in  diameter  at  point  of  rupture do. . .        .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture 1".  5  from  neck 

Character  of  broken  surface silky 

Elongation  of  inoh  sections ".16,.  37*,  ",1» 


12-ihch  steel  b.  l.  rifles. 

Tube. 

No.  5199. 

Diameter/". 564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 
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Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

• 

Total. 

Per  Bqaare 
inch. 

elongation 
per  inch. 

Pounds. 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

10,000 

10.250 

10.500 

10,750 

11,000 

11,250 

11,500 

11.750 

12.000 

12. 250 

12,500 

12,750 

23,170 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40,000 
41,000 
42.000 
43,000 
44.000 
43.000 
46.000 
47,000 
48.000 
49,000 
50,000 
51,000 
92,680 

Inch. 
0. 

.000133 
.000333 
.  001067 
.001000 
.001167 
.001333 
.  001307 
.001400 
.001433 
.001407 
.001500 
.001507 
. 001767 
.  002000 
.002687 
.  00:K33 
.004000 

Inch. 
0. 
.000133 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

.  000209 
.000334 
.000333 
.000167 

Elastic  limit. 
Tensile  strength. 

0. 

.0OJ16S 
.  000034 
.  000033 
.  000033 
.  000034 
.  000033 
.000067 
.  000200 
.  000*233 

0. 

I 

i 

i 

.  01 (M507 

.  oo-^r) 

.  000007 

1 

::::::::;:::i:::::::::::: 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    92,680 

Elastic  limit  per  square  inch  of  original  hoc  t  ion do...    46.000 

Elongation  per  inch  after  rupture inch. .       .  2233 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001567 

Reduction  in  diameter  at  point  of  rupture do...        .135 

Reduction  in  area  after  rupture,  per  cent  of  original  sett  ion 41. 9 

Position  of  ruptu.ro ".88  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  12, ".  20, ".  35* 
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W-INCH   STEEL   B.  L.  RIFLE& 

Tube. 
No.  5198. 


Marks,  «•£ 

Diameter,  ".566. 

Sectional  area,  .26  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

•Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10.250 

10, 500 

10, 750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12,500 

12. 750 

13,000 

22,180 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43, 000 
44,000 
45.000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
88,720 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001107 
.  0013:33 
.001367 
.001400 
.001433 
.001467 
.001533 
.001600 
.001607 
.006000 
.006400 
.006867 
.007667 
.008667 

Inch. 
0. 

.000100 
.000233 
.000:334 
.000333 
.000107 
.000166 
.0000:t4 
.000033 
.000033 
. 00U034 
.000066 
.000007 
.000007 
.004333 
.000400 
.000467 
.000800 
.001000 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

;:;.; 1 

1 

0. 

0. 

Elastic  limit. 

1 

Tensile  strength. 

1 

1 

i 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  lnoh  of  original  section pounds..    88,720 

Elaatir  limit  per  square  inch  of  original  section do. . .    47. 000 

Elongation  per  inch  after  rupture inch . .      .  2067 

Elongation  per  inoh  under  strain  at  elastic  limit do. . .  .  001667 

Reduction  in  diameter  at  point  of  rupture do ...        .145 

Seduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupturo : ".2  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".11,  ".22,  ".20* 


Marks,  $|?  § 
Diameter, '".564. 

Ranged  length,  3". 


12-INCH    STEEL   B.  L.  RIFLES. 

Jacket. 
Ko.  5007. 
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General  summary. 
EJa"*i!?]j£nf  £b  P°T  "Win  inch  of  original  section 

*>itiou  0f  £  "?la  *ftor  r«Ptnre,  percent  <  


per  cent  of  original  8Pction.".".V.V.V.".*.".".V. 


do.. 


95.160 

47. 0W 

.2000 

001567 

.144 

44.  G 


la°ng*tiZnZrbf0Ken  surface... I V 1".  6  from  neck 

*  Uoncf,nch«octioi.8 silky,  10  per 


cent  granular 
15,  ".33  V.  12 
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12-INCH   STEEL   B.  L.  RIFLES. 


JAOKE1 
No.  5000. 


Marks,  g?  * 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 
set. 

Successive 

Remarks. 

ToUl. 

Pound*. 
250 
1,250 
2, 500 
5,000 
7,500 
8,750 
10,000 
10,500 
10,  750 
11,000 
11.250 
11,500 
11.750 
12.000 
12, 250 
12,500 
IV,  750 
13, 000 
23,180 

Per  Hanaro 
inch. 

elongation 
per  inch. 

permanent 
act. 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30.000 
35,000 
40.000 
42,000 
43.000 
44,  000 
45.000 
40,  OUO 
47, 000 
48.000 
49, 000 
50, 000 
51.000 
52,000 
92,720 

Inch. 
0. 

. 000100 
.000300 
.000633 
.001000 
.001167 
.001333 
.001400 
. 001433 
.001407 
.001500 
.001567 
.OOKK.O 
.  002000 
. 003333 
.005000 
.OOOOi'O 
.006667 

Inch. 
0. 

.000100 

. 000200 

.  oo;i:n3 

. 000367 
.000107 
.000166 
.000067 
.000033 
.  l»0.;034 
.000033 
. 000007 
. 0C0033 
.000-100 
.001333 
.001067 
.001000 
.000667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

i      

0. 

0. 



1 

1 

1 

1 

Tensile  strength. 

General  summary. 


Tensile  strength  per  sqnaro  inch  of  original  section pound* 

ElaHtic  limit  per  suuarn  inch  of  original  seition do. 

Elongation  per  inch  after  nipt ure inch 

Elongation  per  inch  under  hi  rain  at  elastic  limit do. 

Reduction  lu  diameter  at  point  of  rupture do. 

Reduction  in  area  aft«r  rupture,  per  cent  of  original  section 47. 2 

Position  of  rupture ".0  from  neck 

Character  of  broken  surface silky,  60  per  cent  of  surface  iuternperscd  with  fine  granulation 

Elongation  of  inch  sections ".  14,  ".  17,  ". 32* 


92.720 

47.000 

.2100 

001600 

.154 


12-INCH   STEEL   B.  L.  RIFLES. 
JACKET; 

Ko.  5159. 

Marks,  «»5 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 
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Applied  loads. 

Elongation 
per  ineh. 

Successive 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

set. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,600 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,  500 

11,  750 

21,150 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44.0C0 
45, 000 
40, 000 
47,000 
84,000 

Inch. 
0. 

.000100 
.000300 
.000600 
.000033 
.001100 
. 001300 
.001333 
.003333 
.005333 
.000833 
.007667 
.008667 
.1533 

Inch. 
0. 
000100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.000200 
.000300 
. 000333 

000167 



"6* 

.000200 
.000033 
.002000 
. 002000 
.001500 
.000834 
.001000 
.144633 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    84,^0 

Elastic  limit  per  square  inch  of  original  section ;do-  ■  •    **•  y^J 

Elongation  per  inch  after  rupturo inch..      -2433 

Elongation  per  inch  understrata  at  elastic  limit <Jo...  •0015x2 

Redaction  in  diameter  at  point  of  rupture do...       .1** 

Bed  action  in  area  after  rupture,  per  cent  of  original  section •  •  •  •       wvf 

Position  of  ruptnro 1".  5  from  neck 

Character  of  broken  surface *•--,;  v -*  ,,  ,X 

Elongation  of  inch  sections ".20,  ".40  ,  '.18 
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12-INCH   STEEL   B.  L.  RIFLES. 

Jacket. 


No.  5158. 

Marks,  gMk 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
perinoh. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Hem  arks. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10, 000 

io  r.oo 

10,  700 
11,000 

11,  250 

11,  500 
11,750 
12,000 
12, 250 
12,500 

12,  750 
13,000 
23,080 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43, 000 
44, 000 
45,000 
46.000 
47,000 
48,000 
49. 000 
50.000 
51,000 
52,000 
92,320 

Inch. 
0. 

.000100 
.000267 
.000600 
.000967 
.001133 
.001267 
.001333 
.001333 
.001367 
.001100 
.001400 
.  001433 
. 002667 
.  003833 
.005267 
.006000 
.007333 
.1500 

Inch. 

0. 

.000100 
.000167 
.  000333 
.  000367 
.000166 
.000134 
.000060 

0. 
.000034 
.000033 

0. 
.000033 
.001234 
.001166 
.  001434 
.001733 
*    .001333 
. 142067 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

i 

i 

i 

i 

I 

1 

1 

1 

i 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    92,320 

Elastic  limit  per  sqnare  inch  of  original  section do...    47,000 

Elongation  per  inch  after  rapture inch . .      .  2133 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001433 

Reduction  in  diameter  at  point  of  rupture •. do...        .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 41.6 

Position  of  rupture ".  8  from  neck 

Character  of  broken  surface sil ky 

Elongation  of  inch  sections ".  14, ".  17, ''.  33* 

TAB  ULA  TIONOF  TENSION  SPECIMENS  FROM  12-INCH  STEEL  B.  L.  RIFLES. 


Num- 
ber of 
test. 


4932 
4931 
9228 
4927 
5013 
5012 
5151 


5150 
6199 
6198 

6007 

6006 

6160 

6168 


Position  in 
gun. 


Tube  No.  15. 

do 

Tube 

Middle  . 
....do... 
...  do  . . . 

do 

....do... 

do 

do 

...do... 
do... 

do 

do 

....do... 
....do... 

do 

. . .  .do  . . . 

do 

do . . . 

Jacket 

.....do 

Middle. 
....do... 

do 

do  ... 

do 

....do... 

Location 

of  Bpeci- 

mens. 


Elastic 
limit 
por 

square 
inch. 


Pounds. 

41, 000 
46,000 
46, 000 
45. 000 
49,000 
44,000 
44,000 


43,000 
46,000 
47,000 

47,000 

47,000 

42,000 
47,000 


Tensile 
strength 

per 
square 
inch. 


Pounds. 
87,880 
90,440 
89,920 
87.480 
95,000 
85,920 
85,860 


86,360 
92,680 
88,720 

95,160 

92,720 

84,600 
92,320 


Elon- 
gation. 


Per.  et. 

22.3 
21.7 
22.0 
25.3 
21.0 
23.0 


24.0 
22.8 
20.7 

20.0 

21.0 

24.8 
21.8 


Con 
trac 
tionof 
area. 


Per.  et 
44.6 
44.6 
49.7 
54.6 
44.6 
49.7 
41.9 


49.7 
41.9 
44.6 

44.6 

47.2 

62.2 
44.6 


Appearancoof  frac- 
ture. 


....do 

....do 

....do 

....do 

G  ranular  60  pvr  cen  t ; 

silky,   serrated,  40 

per  cent. 

Silky 

....do 

....do 

Silky,  10  per  cent 
granular. 

Silky  and  fine  granu- 
lar. 

Silky 

do 


Remarks. 


Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 


Muscle  end. 
Breech  end. 
Muscle  end. 

Breeoh  end. 

Muscle  end. 

Breeoh  end. 
Muscle  end. 


12-INCH  B.  L  RIFLED  MORTARS. 


SPECIMENS  FROM  CAST-IRON  BODIES. 
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12-INCH   B.  L.  RIFLED   MORTARS. 

Body  No.  31. 


No.  4946. 


Marks,  l2M^T* 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
per  Inch. 

Permanent 
set. 

« 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds . 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
0,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,  (KX) 
22,000 
23,000 
24, 000 
25,000 
26,470 

Foundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13. 000 
14, 000 
15.000 
16,000 
17,000 
18,000 
19.  OUO 
20.000 
21.000 
22.000 
23,000 
24,000 
25,000 
26,470 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.  000250 
.000300 
.000355 
.000410 
.000470 
.000520 
.000575 
.000645 
.000705 
.000785 
.000850 
.000040 
.001040 
.001115 
.001225 
.001355 
.001500 
.001660 
.001825 
.002070 

Inch. 
0. 

.000050 
.00005/) 
.000050 
.000050 
.  000050 
.000050 
.000055 
.000055 
.000060 
.000050 
.000055 
.000070 
.000060 
.000080 
.000065 
.000090 
.000100 
.000075 
.000110 
.000130 
.000  J  45 
.000160 
.000105 
.000145 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000010 

.000010 

.000025 

.000015 

.000050 

.000025 

.000070 

.000020 

.000105 

.000035 

. 000195 

.000090 

.000305 

.000110 

.  U00.~>00 
.000675 

.000195 
.000175 

Fractured  at  the  neck.    Appearance,  granular;  coarse  spangles  near 
circumference  on  one  side  of  specimen. 


12-INCH   B.  L.  RIFLED   MORTARS. 
No.  4946. 
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Marks,  12M^ITB> 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Total 


Pottn'tt. 
1,000 
2.000 

3.  ooo 

4.  (.00 

5.  COO 
0.(00 
7. 0«i0 
8.000 
0.000 

10,000 
15,000 
12,000 
13.000 
14,000 
15,  GOO 

itf,ot;o 

17,000 
1*S.  tOO 
10.000 

20.  0:0 

21.000 
22,  OO'J 
23, 000 

24.  (.00 

25.  (XO 
33,  ISO 


Applied  10041s. 

Elongation 
Persnuare    Peri«ch 
inch. 


[ 


rounds. 

1,000 

2.000 

3,000 

4,000 

5.000 

6.000 

7,000 

8.100 

9,  COO 

10,000 

11.000 

12. 1>M) 

13.  COO 

14, 100 

15, 000 

16.000 

17.000 

18,000 

10,000 

20.000 

21.000 

22.000 

23.  OlH) 

24,000 

25,000 

33,  1*0 


Inch. 
0. 
.  000050 

.ooo  no 

.000i50 

.  o;  o2t:o 

. 000250 
.  000295 

.oom5 

.  CO  l-iPO 
.  000450 
. 000505 
.  000555 
.000610 
.  000C70 
.000735 
.000800 
.  (.0.-85.) 
.  000935 
.001000 
.CO I 070 
.001100 
.001250 
.(0i::50 
.00 J. 55 
. 001 5D0 


Successive  T>dxmxnnMl^  Successive 
elongation  ,Pe™fttn0l,t  permanent 
per  Inch.  i0t-       i       set. 


Inch. 
0. 

.  0OC050 
.000050 
. 0000*0 

.  oooor.o 

. 000050 
. 000O45 
.  0001.50 
.00'  055 
. 000050 
.  0  .X'C.m 
.00;  i('50 
.000' =55 
.COOO'iO 
. 000005 
. 000005 
.  000055 
.000080 
.  OOi  005 
.  0(11*070 
.000  90 
.  COOOSO 
.(UK)  A)) 
.00J.05 
.000135 


Remarks. 


Inch. 


I  0. 


Inch. 


Initial  load. 


.000010 


.000035 


.000050 


.000065 


.000105 


.000155 


. 000250 
.  000300 


.000010 


.000025 


.000010 


. 000005 


.000015 


.000050 


.  000095 
. 000050 


Tensile  strength. 


Fractured  2".5  from  neck.    Appearance,  granular. 
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12-INCH   B.  L.  RIFLED   MORTAR& 


No.  1136. 


12Mr^TB, 


Marks, 

Length,  10".5." 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Sncccssive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10, 000 

11,000 

12,000 

13,000 

14, 000 

15,000 

16, 000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

2:>.  ooo 

20,  000 
27,000 
2«.  000 
29,000 
30,000 
31,000 
32,  COO 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40, 000 
41.000 
42, 000 
43,000 
44, 000 
45,000 
46,000 
47,  000 
48,000 
49.000 
50,000 
59,880 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10, 000 
11,000 
12,  000 
13,000 
14.  000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26. 000 
27,000 
28,000 
29,000 
30,000 
31, 000 
32,000 
33, 000 
34,000 
35,000 
36, 000 
37, 000 
38,000 
39,000 
40,000 
41,000 
42, 000 
43,000 
44,  000 
45.000 
46, 000 
47,000 
48,000 
49,000 
50, 000 
59,880 

Inch. 
0. 

.00006 
.00012 
.00016 
.00022 
.00028 
.00032 
.00036 
.00042 
.00048 
.00054 
.00060 
.00066 
. 00072 
. 00078 
.00082 
.  0C0J2 
.00096 
.  00104 
.00108 
.00116 
.00124 
.00134 
.00140 
.00148 
.00158 
.00166 
.00180 
.00192 
.00206 
. 00220 
.  00236 
.002M 
.00284 
.00314 
.00350 
.00386 
.00428 
.00478 
.00528 
.00586 
.00624 
.00080 
.00756 
.00828 
.00884 
.00960 
.01080 
.01200 
.01304 

Inch. 
0. 

.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 

. oooeo 

.00006 
. 00006 
.00006 
.00006 
.00004 
. 00010 
.00004 
.00008 
.00004 
. 00008 
. 0JQC8 
.00010 
.00006 
. 00008 
. 00010 
.  0001,8 
. 00014 
.00012 
.00014 
.00014 
.  00016 
. 00024 
.00024 
.  00)30 
.00036 
.00036 
.00042 
.00050 
.00050 
.00058 
.00038 
.00056 
.00076 
.00072 
.00056 
.00076 
.00120 
.00120 
.00104 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

. 10102 

.00002 

. 00004 

.00002 

.00008 

.00004 

.00014 

.00006 

.00J26 

.00012 

.00058 

.00032 

.00134 

.00076 

.00320 

.00186 

.00580 

.00260 

.01022 

.00442 

Failed  by  triple  flexure.    Deflected  downward. 


12-INCH   B.  L.  RIFLED   MORTARS. 
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No.  1137. 


Marks,  "^V** 
Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


I 


Total. 


Pound*. 
1,000 
2,000 
3,000 
4,000 
5.0C0 
6,000 
7,000 
8,000 
9,100 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27.000" 
28.000 
29,000 
30,000 
31.000 
32,000 
33,  COO 
34,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
60,580 


Per  square 


ersqu 
incn. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22, 0C0 
23,  COO 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
60,580 


Compres- 
sion per 
inch. 


Ineh. 

0. 

.00006 
.00012 
.00J18 
.00022 
.00026 
.00032 
.00»38 
.  00042 
.00046 
.00052 
.00058 
.00002 
.00066 
.00074 
.  .00078 
.00084 
.00090 
.00096 
.00100 
.00106 
.00114 
.00120 
.00128 
.00138 
.00146 
.00154 
.00162 
.00174 
.00184 
.00200 
.00212 
.00232 
.00252 
.00278 
.00304 
.00340 
.00376 
.00420 
.00464 
.00500 
.00550 
.00600 
.00640 
.00696 
.00742 
.00796 
.00840 


.00918 


Successive 
compres- 
sion nor 
inch. 


Inch. 

0. 

.00006 
.00006 
.00006 
.00:04 
.00004 
.00006 
.00006 
.  001)04 
.00004 
.00006 
.00000 
.00J04 
.00004 
.00008 
.09004 
.00006 
.00006 
.00000 
.00004 
.00006 
.00008 
.00006 
.00008 
.00010 
.00108 
.00008 
.00008 
.00012 
.00010 
.00016 
.00012 
.00020 
.00020 
.00026 
.00020 
.00036 
.00036 
.00044 
.00044 
.00036 
.00050 
.00050 
.00040 
.00056 
.00046 
.00054 
.00044 
.60048 
.00030 


Permanent 


Inch. 
0. 


.00006 


.00012 


.00020 


.00042 


.00268 


.00470 


.00670 


Successive 

perm  iinen  t 

set. 


Ineh. 
0. 


.00004 


.00006 


Remarks. 


Initial  load. 


.00020 


.00072 


.00154 


.00208 


.00194 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  upward. 
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12-INCH   B.  L.  RIFLED   MOBTAB& 


No.  1138. 


Marks,  12MMVR| 
Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7.000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,  000 

14.000 

15, 000 

16, 000 

17,000 

18, 000 

19,  000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,  000 

27,  COO 
28,000 
29, 000 
30,000 
31,000 
32,000 
33,000 
34, 000 
35, 000 
36,000 
37,000 
38.000 
39, 000 
40,  000 
41,000 
42,000 
43,000 
44,000 
45, 000 
46,000 
47,000 
48,000 
49,000 
50,000 
66,180 


Per  aqua  re 
inch. 


Pounds. 
1,000 
2.000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9, 01,0 
10,000 
11,000 
12,  l-OJ 
13. 00) 

14,  <  O'J 

15,  00 ) 
16, 000 
17.000 
l.S.0-0 
10,  OIK) 
2»,  0  HJ 
21,000 
22, 000 
23, 000 
LM.  0!h) 
25, 000 
26. 000 
27,000 
28.  000 
29, 000 
30,000 
31. 00  0 
32, 000 
33, <W»0 
34,  (<00 
83.  000 
36,000 
37, 000 
38, 000 
39,000 
40,000 
41,000 
42.  000 
43. 000 
44,000 
45, 000 
46, 000 
47, 000 
48.000 
40,000 
50, 000 
66,180 


Compres- 
sion per 
inch. 


Inch. 
0. 

. 00006 
.00012 
.00016 
.00020 
.  00024 
.  00030 
.  00036 
.00010 
.  00  )44 
.  000.1U 
. 00056 
.  00J<i2 
.  O'hMiS 
.  00i»74 

. oooyo 

.  O0<  S'i 
.  00002 

. ooooa 

.00102 
. 00108 
.00114 
.00120 
.00120 
.00132 
.00138 
.Oil  10 
.OOi.VJ 
.00158 
.00104 
.00174 
.00180 
.00188 
.0"W8 
. C0206 
.  002J8 
. 00228 
.  00240 
.00256 
.00266 
.  00288 
.  00304 
. 00322 
.00350 
.  00  «7H 
.04)400 
.00434 
.  00462 
. 00500 
.00532 


Successive 
compres- 
sion l»cr 
incb. 


Inch. 
0. 

.  00006 
.  OO'XM 
.00004 
.00001 
.000)4 
. 000U6 
. 00006 
.  000.14 
. 00004 
.00006 
.  OVOO0 
.  0IKM.0 
.00006 
.00006 
.00016 
.0:HK>6 
. 00006 
.  00  106 
. 00004 
. OOOOfl 
.  000 JU 
.  00006 

.  o  io.m 

.00006 
.  OOO'.'O 
.  Ot-008 
.  0«H»00 
. 00000 
.  00006 
.00010 
.00  ,'06 
.  00008 
.00010 
. 00008 
.00012 
.00010 
.00012 
.00010 
.00010 
. 00022 
.  0001 6 
.00018 
.  00028 
.  00026 
.  00030 
.  0002* 
.  00028 
.  00038 


Permanent 
set. 


SucceKsive 

permanent 

set. 


Inch. 
0. 


Inch. 
0. 


Remarks. 


.00002 


|        .  00004 


.  00002 


f 


.  00008     I         .  00004 


.00014 


00006 


.00020 


.00038 


.00068 


.00144 


.00006 


.  00018 


.  00030 


.00076 


.00136 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  horizontally. 


12-INCH   B.  L.  RIFLED   MORTARS. 

Body  No.  33. 


Ill 


No.  4929, 


Marks,  12M^iTR' 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 


Total. 


Pere 


iuch 


iriA«.A«tAM :  Successive 

war  -a-- 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6, 000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

2.1,000 

28,330 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11.000 

12. 000 

13,  000 

14,000 

15, 000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

28,330 


Inch. 
0. 

.000050 
.000100 
. 000145 
.000195 
.000245 
.  000295 
.000345 
.000400 
.000450 
. 000505 
. 000560 
. 000620 
.000080 
.  000740 
.  00OS05 
.  000875 
.000955 

.  ooio:jo 

.001115 
.0)1230 
.0.)  1335 
.001455 
.0)1003 
.001795 


Inch. 
0. 

.000050 
.000050 
.  000015 
. 000050 
..0000)0 
.  000i.50 
.  00J050 
. 000055 
.000050 
.  000055 
. 000053 
.000000 
. 000000 
.000060 
.000065 
.000070 
.0000^0 
.000075 
.000085 
.000115 
.000105 
.0'01-JO 
.000150 
.000190 


Inch. 


Inch. 


Initial  load. 


i"::::  •:;•• 

°- 



[... 

.000005 

.000005 

.000035 

.000030 

.000050 

.000015 

.000060 

. 0000 10 

.  000100  (   .  000040 

.oooiii  1  .606055 

.660245  J  .066600 

.  000*195 
.000500 


.000150 
.000105 


Tensile  strength. 


Fractured  3"-7  from  neck.    Appearance,  granular. 
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12-INCH  B.  L.  RIFLED  M08TAB8. 


Marks,  12iy5(TE> 
Diameter,  l".'l29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


No.  4930. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12, 000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,  010 

21,000 

22,000 

23,000 

24, 000 

25,000 

31,210 

Pounds, 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12, 000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24.000 

25,000 

31, 210 

Inch. 
0. 
.000045 
.000090 
.000145 
.000195 
.000245 
.000295 
.000345 
.  000305 
.000446 
.000500 
.000555 
.000615 
.000690 
.000750 
.000810 
.000895 
.000960 
.001050 
.001145 
.001225 
.  001325 
.001450 
.001560 
.001740 

Inch. 
0. 

.000046 
.000045 
.000055 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000055 
.000060 
.000075 
.000060 
.000060 
.000086 
.000065 
.000090 
.000095 
.000080 
.000100 
.  000125 
.000110 
.000180 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

i 

t 

.000005    j      .00.005 

.000015    |      .OCO010 

.606615    1      .000030 

.066655  |    .ooooio 

.000095    |      .000040 

.000145 

.000050 

.000205 

.000060 

.  000310 
.  000406 

. 000105 
.000095 

Fractured  11".5  from  neck.    Appearance,  granular. 


12-INCH  B.  L.  RIFLED   M0RTAB8. 
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No.  1127. 


Length,  10"  .5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5". 


Applied  load*. 

Compres- 
sion per 
inch. 

Successive 

Permanent 
set 

Saooeaaive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

aionper 
Inch. 

Pounds. 
1.000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14.000 
la  000 
16,000 
17,000 
18  000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26.000 
27,000 
28,000 
29.000 
30,000 
31.000 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
61,000 

Pounds. 
1.000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
»       24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,  WO 
31,000 
32,000 
33,000 
84,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 

Inch. 
0. 
.00004 

.00010 
.00014 
.00018 
.00022 
.00026 
.00032 
.00036 
.00040 
.00046 
.00052 
.00056 
.00060 
.00064 
.00070 
.00076 
.00082 
.00088 
.00096 
.00102 
.00108 
.00114 
.00120 
.00128 
.00136 
.00144 
.00154 
.00164 
.00178 
.00104 
.00210 
.  00210 
.00256 
.00276 
.00308 
.00344 
.00388 
.00426 
.00460 
.00504 
.00550 
.00610 
.00060 
.00700 
.00740 
.00796 
.00836 
.00874 
.00912 

Inch. 
0. 

.00004 
.00006 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00008 
.  00010 
.00010 
.00014 
.00016 
.00016 
.00020 
.00026 
.00020 
.00032 
.00036 
.00044 
.00038 
.00034 
.00044 
.00046 
.00060 
.001*0 
.00040 
.00040 
.00056 
.00040 
.00038 
.00038 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

.00002 

.00002 

.00004 

.00002 

.00008 

.00004 

.00018 

.00010 

.00042 

.00024 

.00116 

.00074 

.00276 

.00160 

.00484 

.00208 

.00676 

.00192 

Failed  by  triple  flexure. 
H.  Ex.  92 8 


Deflected  upward  and  sidewise. 
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12-INCH   B.  L.  RIFLED   MOBTARS. 


No.  1128. 


Marks,  »*h** 
Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundi. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40, 000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,860 

Poundi. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8.000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
2*,  000 
20. 000 
30,  000 
31,000 
32,000 
33,000 
84,000 
35,000 
36, 000 
37,000 
38,000 
39,  000 
40,000 
41,000 
42,000 
43,000 
44,000 
45, 000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,860 

Inch. 
0. 
.00004 
.00010 
.00014 
.00018 
.00024 
.00028 
.00032 
.00036 
.00040 
.00044 
.00048 
.00054 
.00058 
.00062 
.00068 
.00074 
.00080 
.00084 
.00090 
.00098 
.00104 
.00112 
.00118 
.00124 
.00130 
.  00136 
.00144 
.00152 
.00160 
.00176 
.00194 
.00206 
.00226 
.00248 
.00276 
.00304 
.00340 
.00382 
.00128 
.  00470 
. 00518 
.00568 
.00620 
.00662 
.00720 
.00758 
.00800 
.00850 
.00890 

Inch. 
0. 

.00004 
.00006 
.00004 
.  00004 
.00006 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00008 
.00006 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00008 
.00016 
.00018 
.00012 
.00020 
.00022 
.00028 
.00028 
.00036 
.00042 
.00046 
. 00042 
.00048 
.00050 
.00052 
.00042 
.00058 
.00038 
.00042 
.00050 
.00040 

Inch. 
0. 

Inch.     . 
0. 

Initial  load. 

• 

Ultimate  strength. 

0. 

.00000 

.00000 

.00002 

.00002 

.00006 

.00004 

.00014 

.00008 

.00034 

.00020 

.00092 

.00058 

.00240 

.00148 

. 00452 

.00212 

.00656 

.00204 

Failed  by  triple  flexure.    Deflected  sidewise. 


12-INCH   B.  L.  RIFLED   M0KTAB3 
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No.  1129. 


Marks,  M1«|T* 

Length,  10".5! 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


Applied  loads. 


Total. 


Per  squaw 
inch. 


Compres- 
sion per 
Inch. 


Successive 
compres- 
sion per 
inch. 


Permanent 
set. 


Saoeessive 

permanent 

set. 


Remarks. 


Pound*. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,000 
50,000 
64,100 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
30,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
64,100 


Inch. 
0. 

.00004 
.00008 
.00014 
.00018 
.00022 
.00026 
.00030 
.00030 
.00040 
.00046 
.00052 
.00056 
.00060 
.00064 
.00072 
.00076 
.00082 
.00086 
.00092 
.00098 
.00104 
.00110 
.00116 
.00122 
.00130 
.00136 
.00142 
.00148 
.00156 
.00104 
.00174 
.00182 
.00194 
.00204 
.00222 
.00238 
.00256 
.00278 
.00298 
.00326 
.00358 
.00390 
.00420 
.00456 
.00510 
.00544 
.00582 
.00620 
.00662 


Inchx 
0. 

.00004 
.00004 
.  00006 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
.00008 
.00004 

.ooioe 

.00004 
.00006 
.00006 
.00006 
.00006 
.00000 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 
.00008 
.00010 
.00008 
.00012 
.00010 
.00018 
.00016 
.00022 
.00022 
.00018 
.00030 
.00032 
.00032 
.00030 
.00030 
.00060 
.00028 
.00038 
.00038 
.00042 


Inch. 


Inch. 
0. 


Initial  load. 


.00002 


.00002 


.00004 


.00002 


.00006 


.00014 


.00020 


.00044 


.00110 


.00242 


,00422 


.00002 


.00008 


.00006 


.00024 


.00066 


.00132 


.00180 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  upward. 
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12-INCH  fi.  L.  RIFLED   MORTARS. 

Body  No.  34. 


No.  4935. 


Marks,  UMbV* 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
per  inch. 

Successive 

Remark*. 

Total. 

Per  square 
inch. 

Permanent ,  -w%__ «..,„.* 
act.       |  P™»«* 

"         1 

Poundi. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,630 

Poundi. 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19.000 
20,000 
21.000 
22.000 
23.000 
24.000 
25,000 
26,630 

Inch. 
0. 

.000050 
.000105 
.000155 
.000206 
.000260 
.000320 
.000380 
.000440 
.000495 
.000545 
.000605 
.000685 
.000750 
.000830 
.000905 
.000995 
.001095 
.091195 
.001305 
.001445 
.001605 
.001800 
.002025 
.002295 

Inch. 
0. 

.000050 
.000055 
.000050 
.000050 
.000055 
.000060 
.000060 
.000000 
.000055 
.000050 
.000060 
.000080 
.000065 
.000080 
.000075 
.000090 
.000100 
.000100 
.COOUO 
.000140 
.000160 
.000195 
.000225 
.000270 

Inch.      1      Inch. 
0.              ;    0. 

Initial  load. 
Tensile  strength. 

0. 



1 

.000025 

.000025 

.000045 

.000020 

.000050 

.000005 

.000090 

.000040 

.000145 

.000055 

.000240 

.000095 

.000395 

.000155 

.000660 
.000850 

.000265 
.000190 

Fractured  8".7  from  neck.    Appearance,  medium  fine  granular,  70  per 
cent;  coarse,  with  dark  spangles,  30  per  cent. 


12-INCH   B.  L.  RIFLED  M0RTAH8. 
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No.  4936. 


Marks,12***™' 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  sten,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Socoessive 
elongation 
periucb. 

Permanent 
set. 

Successive 

peniuineut 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000" 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22.000 

23,000 

24,000 

25,000 

29.450 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22.000 

23.000 

24,000 

25,000 

29,450 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000310 
.000365 
.000420 
.000480 
.000545 
.000600 
.000660 
.000735 
.000800 
.000895 
.000955 
.001055 
.001150 
.001255 
.001380 
.001500 
.001650 
.001805 
.002025 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000060 
.000055 
.000055 
.000060 
.000065 
.000055 
.000060 
.000075 
.000065 
.000095 
.000060 
.000100 
.000095 
.000105 
.000125 
.000120 
.000150 
.000155 
.000220 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

■ 

0. 

.000025 

.000025 

.000040 

.000015 

.000050 

.000010 

.000090 

i000040 

.000125 

.000035 

.000200 

.000075 

.000300 

.0001C0 

.000460 
.000605 

.000160 
.000145 

Fractured  2".7  from  neck.    Appearance,  granular. 
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12-INCH   B.  L.  RIFLED   MORTARS. 


No.  1130. 


Marks,  12M^TB» 
Length,  lO"^*. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 

Compres- 
sion per 
inch. 

SnccessiTe 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundi. 

1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19, 000 
20,000 
21,000 
22.000 
23,000 
24, 000 
25.000 
26.000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
83,000 
84,000 
35,000 
36,000 
37,000 
88,000 
39, 000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
67,150 

Poundi. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10, 000 
11,000 

12,  000 

13,  000 

14,  OCO 
15. 000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25, 000 
20.000 
27,000 
28,000 
29.000 
80,000 
31.000 
32, 000 
33,000 
84,000 
35,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42, 000 
43, 000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
57,150 

Inch. 

0. 

.00006 
.00010 
.00014 
.00020 
.00026 
.00032 
.00036 
.00040 
.  00046 
.00054 
.00060 
.00064 
.00070 
.00074 
.00080 
. 00086 
.00092 
.00100 
.00106 
.00114 
.00120 
.00128 
.  00138 
.00140 
.00154 
.00166 
.00178 
.00190 
.00200 
.00222 
.00238 
.00260 
.00284 
.  00320 
.00350 
.00382 
.00424 
.00476 
. 00526 
.00590 
.00650 
.00712 
.00770 
.00860 
.00936 
.01000 
.01080 
.01230 
.01344 

Inch. 

0. 

.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00008 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.60006 
.00008 
.00006 
. 00008 
.00010 
.00008 
.00008 
.00012 
.00012 
.00012 
.00010 
.00022 
. 00016 
.00022 
.00024 
.00036 
.00030 
.00032 
.00042 
.00052 
.00050 
.00004 
.00060 
. 00J62 
. 00058 
. 00090 
.00076 
.00064 
.00080 
.00150 
.00114 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

.00002 

.00002 

.00008 

.00006 

.00016 

.00008 

.00024 

.00008 

.00056 

.00032 

.00150 

.00094 

.00322 

.00172 

.00622 

.00300 

.01060 

.00438 

Failed  by  triple  flexure*    Deflected  downward. 


12-INCH   B.  L.  RIFLED   MOBTABS. 
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No.  1131. 

Length,  1°"*5- 
Diameter,  1"  .129. 

Sectional  atea,  1  square  inch. 

Gauged  length,  5". 


Applied  loads. 

Compres- 
sion par 
inch. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Founds. 
1,000 
2.000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
84,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,900 

Founds. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
62,900 

Inch. 

0. 

.00006 
.00010 
.00014 
.00018 
.00022 
.00026 
.00030 
.00034 
.00038 
.00042 
.00048 
.00054 
.00058 
.00062 
.00070 
.00074 
.00078 
.00084 
.00090 
.00098 
.00104 
.00110 
.00120 
.00126 
.00132 
.00138 
.00146 
.00158 
.00172 
.00182 
.00202 
.00220 
.00242 
.00264 
.00300 
.00328 
.00360 
.00400 
.00434 
.00480 
.00510 
.00540 
.00570 
.00588 
.00604 
.00018 
•00630 
.00640 
.00650 

Inch. 
0. 

.000C6 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00008 
.00004 
.00004 
.00006 
.00006 
.00008 
.00006 
.00006 
.00010 
.00006 
.00006 
.00006 
.00008 
.00012 
.00014 
.0C010 
.00020 
.00018 
.00022 
.00022 
.00036 
.00028 
.00032 
.00040 
.00034 
.00046 
.00030 
.00030 
.00030 
.00018 
.00016 
.00014 
.00012 
.00010 
.00010 

Inch. 
0. 

Inch, 

a 

Initial  load. 
Ultimate  strength. 

0. 

0. 

.00008 

.00008 

.00012 

.00004 

.00016 

.00004 

.00038 

.00022 

.00102 

.00064 

.00242 

.00140 

.00378 

.00136 

.00444 

.00086 

Failed  by  triple  flexure.    Deflected  upward- 
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12-INCH   B.  L.  RIFLED   MOETAB& 


No.  1132. 


Marks,  uljftfT* 
Length,  10".5. 
Diameter,  1//.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Per  square 
inch. 


Compres- 
sion per 


foci 


Successive 
coni  preci- 
sion per 
inch. 


Permanent 
set. 


Successive 
permanent 


Remarks. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7.000 
8.000 
9,000 
10,000 
11,(!00 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
34,000 
85,000 
80,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
50,000 
61,300 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,003 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
2a,  000 
24,000 
25,000 
26,000 
27,000 
28,000 
2D,  COO 
80,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,300 


Inch. 
0. 

.00004 
.00008 
.00012 
.00016 
.00020 
.00024 
.00028 
.00084 
.00040 
.00046 
.00054 
.00058 
.00062 
.00068 
.00074 
.00080 
.00086 
.00092 
.00098 
.00101 
.00110 
.00116 
.00122 
.00130 
.00138 
.00140 
.00154 
.00160 
.00170 
.00178 
.00188 
.00198 
.00210 
.00222 


.00254 
.00274 
.  00300 
.00320 
.00356 
.00384 
.00422 
.00456 
.00496 
.00546 
.00504 
.00640 
.00690 
.00728 


Inch. 

0. 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00008 
.00004 
.00004 
.00006 
.00006 
.00006 
.00000 
.00006 
.00000 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00008 
.00008 
.00006 
.00010 
.00008 
.00010 
.00010 
.00012 
.00012 
.00016 
.00016 
.00020 
.00026 
.00020 
.00036 
.00028 
.00038 
.00034 
.00040 
.00050 
.00048 
.00046 
.00050 
.00038 


Inch. 
0. 


Inch. 
0. 


Iuitial 


.00002     .00002 


00006     .00004 


.00010 


.00018 


.00030 


.00054 


.00122 


.00004 


.00008 


.00012 


.00024 


.00008 


.00272 


.00478 


.00150 


.00206 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  sidewise  and  upward. 


12-INCH   13.  h.  RIFLED   M0BTARJ3. 

Body  No.  37. 
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No.  4943. 


Marks,  UM*fTK» 
Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stein,  23". 
Ganged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

1 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,<KJ0 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,300 

Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

8,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

18,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,300 

Inch. 
0. 

.000045 
.000095 
.000145 
.000195 
.000240 
.000300 
.000350 
.000400 
.000450 
.000510 
.000570 
.000880 
.000700 
.000786 
.000845 
.000910 
.001005 
.001100 
.001205 
.001350 
.001486 
.001610 
.001800 
.002100 

Inch. 
0. 

.000045 
.000050 
.000050 
.000030 
.000045 
.000080 
.000050 
.000050 
.000050 
.000080 
.000080 
.000090 
.000040 
.000085 
.000080 
.000086 
.000ii95 
.000005 
.000105 
.000145 
.000115 
.000145 
.000190 
.000300 

Inch. 
0. 

Inch. 

0. 

Initial  load. 
Tensile  strength. 

0. 

0. 

.000010 

.000010 

.000040 

.000030 

.000055 

.000016 

.000100 

.000045 

.000180 

.000080 

.000300 

.000120 

.000490 
.000895 

.000190 
.000205 

Fractured  1".2  from  neck, 
spangles. 


Appearance,  granular,  with  coarse,  dark 
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12-INCH   B.  L.  RIFLED   MORTARS. 


No.  4944. 


Marks,  12M^TR« 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

Pounds. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,  (.00 

19, 000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

31,240 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10, 000 

11,000 

12,000 

13,000 

14,000 

15, 000 

16,000 

17.000 

18,000 

19, 000 

2.1, 000 

21,000 

22, 000 

23, 000 

'      24,000 

25,000 

31,240 

Inch. 
0. 

.000050 
.000095 
.000145 
.  000190 
.000245 
.000290 
.  000340 
.  000390 
.000440 
.000105 
.000515 
.000600 
.000655 
.000730 
.000790 
.000855 
.000945 
.001005 
.001100 
.001190 
.001260 
.  001360 
.001485 
.001650 

Inch. 
0. 

.000050 
.000045 
.000050 
.000045 
.000055 
.000045 
.000050 
.000050 
.000010 
.000055 
.000050 
.000055 
.000055 
.000075 
.000060 
.000065 
.000090 
.000060 
.000095 
.000090 
. 00 J070 
.000100 
.000125 
.000165 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000005 

.000005 

.000025 

.000020 

.000045 

.000020 

.000055 

.000010 

.000085 

.000030 

.000120 

.000035 

.000195 

. 000075 

.000280 
.000350 

.666685 

000070 

Fractured  2".2  from  neck.    Appearance,  uniform  granular,  mottled. 


12-INCH    B.  L.  RIFLED   MORTARS. 
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No.  1133. 


Diameter,  V.129. 

Sectional  area,  1  square  inch. 

Gauged  lengtli,  5". 


Applied  load*. 


Total. 


Per  square 
inch. 


Compres- 
sion per 


incl 


Successive 
compres- 
sion per 
inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Bemarka. 


Pound*. 

1,000 

2,000 

8,000 

4.000 

6,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32.000 

33,000 

34,000 

35,000 

36.000 

37.000 

38,000 

39,000 

40.000 

41.000 

42.000 

43.000 

44,003 

45,  COO 

46,000 

47,000 

48,000 

49,000 

60,000 

61,800 


Found*. 
1,000 
2,000 
8,000 

4.000 

5.000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25.000 

26,000 

27.000 

28,000 

29,000 

30,000 

31.000 

32,000 

33,000 

34.000 

85,000 

36,000 

37,000 

88,000 

39,000 

40,000 

41,000 

42,000 

43,000 

44,000 

45.000 

46,000 

47,000 

4«,000 

<».000 

60,000 


Failed 


V  triple 


In*. 
0. 

.00006 
.00012 
.00018 
.00022 
.00026 
.00032 
.00038 
.00042 
.00048 
.00054 
.00000 
.00064 
.00072 
.00078 
.00084 
.00092 
.00098 
.00104 
.00110 
.00118 
.00124 
.00134 
.00140 
.00150 
.00160 
.00168 
.00182 
.00106 
.00208 
.00226 
.00246 
.00270 
.00298 
.00324 
.00360 
.00390 
.00440 
.00488 
.00528 
.00570 
.00020 
.00670 
.00730 
.00780 
.00844 
.00916 
.00960 
.01030 
.01102 


Inch. 
0. 

.00006 


.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00008 
.OOO'tf 
.00006 
.00006 
.00008 
.00006 
.00010 
.00006 
.00010 
.00010 
.00008 
.00014 
.00014 
.00012 
.00018 
.00020 
.00024 
.00028 
.00026 
.00036 
.00036 
.00044 
.00048 
.00040 
.00042 
.00050 
.00:>50 
.00060 
.00050 
.00064 
.00072 
.00044 
.00070 
.00072 


Inch. 


Inch. 
0. 


Initial 


.00002 


.00002 


.00004 


.00002 


.00008 


.00004 


.00016 


.00008 


.00030 


.00004 


.00060 


.00148 


.00088 


.00324 


.00176 


.00544 


.00220 


.00822 


.00278 


Ultimate  strength. 


flexure.    Deflected  downward  and  sidewise. 
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12-INCH   8.  L.  RIFLED   MORTARS* 


No.  1134. 


Marks,  "^j 


TB, 


Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied 


Total. 


Per  square 
Inch. 


Compres- 
sion per 
inch. 


Successive 
compres- 
sion per 
inch. 


Permanent 
set. 


Successive 
i  permanent 
1       set. 


Remarks. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15.000 
16,000 
17.000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24.000 
25,000 
26.000 
27,000 
28,000 
29.000 
80,000 
31,000 
32,000 
83,000 
84,000 
35,000 
86,000 
37,000 
88,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
60,800 


Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
81,000 
32,000 
83,000 
34,000 
35.000 
30,000 
37,000 
38,000 
.39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47.000 
48.000 
49,000 
50.000 
60,800 


Inch. 
0. 

.00004 
.00010 
.00014 
.00020 
.00024 
.00030 
.00036 
.00040 
.60044 
.00048 
.00056 
.00060 
.00004 
.00070 
.00076 
.00082 
.00086 
.0U092 
.00098 
.00104 
.00112 
.00118 
.00124 
.00132 
.00140 
.00150 
.00160 
.00174 
.00182 
.00200 
.00220 
.00234 
.00254 
.00280 
.00318 
.00348 
.00386 
.00428 
.00462 
.00500 
.00540 
.00588 
.00624 
.00670 
.00710 
.00746 
.00778 
.00802 
.00820 


Inch. 
0. 

.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
.00008 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00008 
.00010 
.00010 
.00014 
.00008 
.00018 
.00020 
.00014 
.00020 
.00026 
.00038 
.00030 
.00038 
.00042 
.00034 
.00038 
.00040 
.00048 
.00036 
.00046 
.00040 
.00036 
.00032 
.00024 
.00018 


Inch.  Inch. 

0.        0. 


Initial  load. 


J 


.00002  I   .03002 


.00004 


.00010 


.00020 


.00044 


.00120 


.00274 


.00152 


.00586 


.00006 


.  oeoio 


.00024 


.00076 


.00 15 I 


.00178 


.00134 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  upward. 


12-INCO    B.  L.  RIFLED   MOBTAB& 
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No.  1135. 


Marks,  UMK* 

Length,  10".5. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


Applied  loads. 


Total. 


Per  square 
inch. 


nAn,i.t»*    [Bucceaaivo 


Permanent 


Suoceeaive 
permanent 


Remarks. 


Pound*. 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
2 J,  000 
22,000 
23,000 
24,  COO 
25,000 
26.000 
27.000 
28,  COO 
29,100 
30,000 
31.000 
32,000 
83.000 
34,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41.000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,010 
67,800 


Pound*. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
.26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
67,800 


Inch. 
0. 

.00004 
.00008 
.00014 
.00020 
.00026 
.00032 
.00036 
.00040 
.00044 
.00050 
.00056 
.00060 
.0(1064 
.00072 
.00078 
.00084 
.00088 
.00094 
.0U1O0 
.00106 
.00112 
.00118 
.00124 
.00130 
.00136 
.00142 
.00150 
.00158 
.00164 
.00174 
.00182 
.00194 
.00204 
.00216 
.  002.52 
.00242 
.00260 
.00280 
.00302 
.00320 
.00354 
.00384 
.00422 
.00400 
.00508 
.00540 
.00558 
.00630 
.00072 


Inch. 
0. 
.C0C04 
.00004 
.00006 
.10006 
.00006 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00!  04 
.00004 
.0C608 
.01006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00008 
.00006 
.00010 
.00008 
.00012 
.00010 
.00012 
.00016 
.00010 
.00018 
.00020 
.00022 
.00024 
.00028 
.00030 
.U0038 
.00038 
.00048 
.00032 
.00048 
.00042 
.00042 


Inch. 
0. 


Inch. 
0. 


Initial  load. 


.00002 


.00002 


.00014 


.00022 


.00046 


.00106 


.00234 


.00418 


.00004 


.00008 


.00008 


.00024 


.00060 


.00128 


.00184 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  obliquely  upward. 
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Body  No.  38. 


No.  4947. 


Marks,  12M£*T* 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000' 
22,000 
23,000 
24,000 
25,000 
80,900 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.0C0 
8,000 
9,100 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16, 000 
17,000 
18, 000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
30,900 

Inch. 
0. 

.000050 
.000095 
.000145 
.000180 
.000230 
.000265 
.000335 
.  000395 
.000445 
. 000490 
.  000545 
.000600 
.000675 
.000750 
.000815 
.000905 
.000995 
.001100 
.001210 
.001340 
.001500 
.001660 
.001855 
.002115 

Inch. 
0. 

.000050 
.000045 
.000050 
.000035 
.000050 

.  oooo:<5 

.000070 
.000060 
.000050 
.000045 
.000055 
.000055 
.000075 
.000075 
.000065 
.000090 
.000090 
.  000105 
.000110 
.  000130 
.000160 
.000160 
.000195 
.000260 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

0. 



i 

I 

! 

0. 

0. 

.000010 

.000010 

.000050 

.000040 

.000100 

.000050 

.000185 

.000085 

.000325 

.oooiio 

.000590 
.000785 

.000265 
.000195 

Fractured  6".15  from  neck.    Appearance,  granular. 
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Marks,  12Vt,TE| 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


No.  4948. 


Applied  loads. 

Elongation 
per  inoh. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Sacouasiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11.000 

12,  MM) 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,  GOO 

24,000 

25,000 

32,400    1 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15.000 

16,-000 

17,000 

18,000 

19,000 

20.T00 

21,000 

22.000 

23,  COO 

24,000 

25.000 

32,400 

Inch. 

0. 

.000050 
.000100 
.000150 
.000200 
.  000250 

.ooo;:uo 

.000350 
.000400 
.000455 
.  000510 
.000560 
.000015 
.000695 
.000750 
.000815 
.000805 
.000060 
.001050 
.001140 
. 001235 
.001340 
.001450 
. 001560 
.001725 

Inch. 
0. 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.  000050 
.000055 
.000055 
.  00«)050 
.000055 
.000080 
.000055 
. 0000C5 
.OOC080 
.000065 
.000090 
.000090 
.000095 
.  000105 
.000110 
.000110 
.  (K  0165 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strongth. 

0. 

.000010 
. . .  .* 

.000010 

.000035 

.000025 

.000045 

.000010 

.000060 

.  000015 

.000095 

.000035 

.000145 

.000050 

.000205 

.000060 

. 000310 
. 000400 

.000105 
.000090 

Fractured  2".70  from  neck.    Appearance,  granular. 
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No.  1139. 


Marks,  12MB*ptT*» 
Length,  10".5! 
Diameter,  I'M  29. 
Sectional  area,  1  square  inch. 
Ganged  length,  5". 


Applied  loada. 


Total. 


Per  aqnare 
inch. 


Compres- 
sion per 


lucl 


Sncoeaaive 

comproa- 

aion  per 

inch. 


Permanent 
aet. 


Sncoeaaive 

permanent 

aet. 


Remarka. 


Poundi. 
1,000 
2,000 
3,000 
4,000 
5.000 
6.000 
7.000 
8.  (KM) 
0,000 
10,000 
11,000 
12, 000 

i:t,ooo 

14,000 
15,000 
16,000 
17.000 
18. 000 
19,000 
20,000 
21.000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
80,000 
31,  000 
82,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
59,420 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
59,420 


Inch. 

0. 

.00004 
.00010 
.00014 
.00018 
.00022 


.00034 
.00038 
.00042 
.00048 
.00054 
.00060 
.00066 
.00070 
.00074 
.00080 
.00086 
.00092 
.00098 
.00106 
.00114 
.00120 
.00126 
.00132 
.00138 
.00146 
.00154 
.00164 
.00178 
.00196 
.00214 
.00232 
.00252 
.00276 
.00308 
.00340 
.00380 
.00420 
.00462 
.00500 
.00552 
.00608 
.00656 
.00098 
.00750 
.00792 
.00832 


.00894 


Inch. 
0. 

.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006  ' 
.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00000 
.00008 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00010 
.00014 
.00018 
.00018 
.00018 
.00020 
.00024 
.00032 
.00032 
.00040 
.00040 
.00042 
.00038 
.00052 
.00056 
.00048 
.00042 
.00052 
.00042 
.00010 
.00036 
.00026 


Inch. 
0. 


Inch. 
0. 


J 


Initial  load. 


.00002 


.00008 


.00018 


.00042 


.00112 


.00002 


.00006 


.00010 


.00024 


.00070 


.00274 


.00162 


.00482 


.00064 


.00208 


.00182 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  obliquely  upward. 
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Marks,12  **£**• 

Length,  10".5! 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


Applied  loads. 


TotaL 


Per  sanare 
inch. 


Compres- 
sion per 
incu. 


Successive 

compres- 

aion  per 

inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 

2,000 
3,000 
4,000 

5,000 

6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
2 J,  000 
22.000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
58,760 


Pound*. 

1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
83,000 
34,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
68,760 


Inch. 
0. 

.00006 
.00010 
.00014 
.00020 
.00024 
.00030 
.00034 
.00038 
.00042 
.00048 
.00054 
.00060 
.00064 
.00070 
.00076 
.00082 
.00088 
.00094 
.00100 
.00106 
.00112 
'.00118 
.00124 
.00130 
.00138 
.00148 
.00158 
.00170 
.00182 
.00198 
.00216 
.00236 
.00262 
.00288 
.00316 
.00354 
.00398 
.00440 
.00482 
.00530 
.00580 
.00634 
.00686 
.00738 
.00800 
.00838 
.00880 
.00934 
.00982 


F«'ed  by  triple  flexure. 
5.  Ex.  92 9 


Inch. 

0. 

.  .00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
. 00006 
.00006 
.00006 
.00006 
.00008 
.00010 
.00010 
.00012 
.00012 
.00016 
.00018 
.00020 
.00026 
.00026 
.00028 
.00038 
.00044 
.00042 
.00042 
.00048 
.00050 
.00054 
.00052 
.00052 
.00052 
.00038 
.00042 
.00054 
.00048 


Inch. 
0. 


Inch. 
0. 


Initial  load. 


.00000 


.00004 


.00010 


.00004 


.00010 


.00046 


.00126 


.00080 


.00172 


.00522 


.00742 


.00220 


Ultimate  strength. 


Deflected  horizontally  and  upward. 
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1*0.  114L 


Marks,  12M^fTE» 

Length,  10".5. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15, 000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22, 000 
23,000 
24,000 
25, 000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,  000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44, 000 
45.000 
46,000 
47,000 
48,000 
49,  oi;o 
50,000 
64,710 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
64,710 

Inch. 
0. 
.00006 
.00012 
.00016 
.00022 
.  00028 
.00032 
.00038 
.00042 
.00048 
.00052 
.00058 
.00064 
.00068 
.00074 
.00080 
.00086 
.00092 
.00098 
. 00102 
.00108 
.00114 
.00120 
.00126 
.00132 
.00140 
.00146 
.00154 
.00162 
.00172 
.00178 
.00186 
.00196 
.00206 
.00216 
.00234 
.00248 
.00262 
.00278 
. 00300 
.00334 
.00354 
.00384 
.00418 
.00456 
.00512 
.00558 
.00602 
'.00660 
.00730 

Inch. 
0. 

.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
. 00004 
.00000 
.00006 
.00006 
.00006 
.00006 
.  00004 
.00000 
.  00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.  00010 
.00006 
.00008 
.00010 
. 00010 
.00010 
.00018 
.00014 
.00014 
.00016 
.00022 
.00034 
. 00020 

.ooo:k) 

.  00034 
.00038 
.00050 
.00046 
. 00044 
.00058 
.00070 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

.00004 

.00004 

. 00008 

.00004 

.00012 

.00004 

.00016 

.00004 

. 

. 00028 

.00012 

.00018 

.00020 

.00104 

.00050 

. 00238 

.00134 

.00468 

.00230 

Failed  by  triple  flexure.    Deflected  horizontally. 


12-INCH    B.  L.  RIFLED    MORTABS. 

Body  No.  39. 
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No.  4954 


Marks,  »*£*;*** 
Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

.6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000    I 

29,990 

Povndi. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

2if000 

25,000 

29,990 

Inch. 
0. 

.000050 
.000100 
.000150 
.000190 
.000235 
.000295 
.000340 
.000395 
.000450 
.000500 
.000555 
.000610 
.000675 
.000740 
.000815 
.000890 
.000065 
.001050 
.001150 
.001250 
.001360 
.001500 
.001650 
.001845 

Inch. 
0. 

.000050 
.000050 
.000050 
.000040 
.000045 
.000060 
.000045 
.000055 
.000055 
.000050 
.000055 
.000055 
.000065 
.000065 
.000075 
.000075 
. 000075 
.000085 
.000100 
.000100 
.000110 
.000140 
.000150 
.000195 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

0. 

.000015 

.000015 

.000050 

.000035 

.000090 

.000040 

.000150 

.000060 

.000250 

.000100 

.  000395 
.  000510 

.000145 
. 000115 

/ 

Fractured  ".75  from  neck.    Appearance,  granular,  with  dark  spangles. 
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12-INCH   B.  L.  RIFLED   MOBTABS. 


No.  4955. 


12MR.TR, 


Marks,  12M>?*: 
Diameter,  1//.129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

33, 100 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17.000 

18,000 

19, 000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

33, 100 

Inch. 
0. 

.000050 
.000100 
.000150 
.000195 
.000240 
.000290 
.000340 
.000395 
.000445 
.000495 
.000550 
.000610 
.  000075 
.  000740 
.000795 
.000860 
.000945 
.001005 
.001095 
.  001175 
.001255 
.001360 
.001475 
.001600 

Inch. 
0. 
.000050 
. 000050 
. 000050 
.  000045 
.  000045 
.  OOOdSO 
. 000050 
.  000055 
.000050 
.000050 
.000055 
.000060 
. 000065 
.  000065 
.  000055 
.000065 
^000085 
.000060 
.000090 
.000080 
. 000080 
.000105 
.000115 
.000125 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000005 

.000005 

.000015 

.  000010 

.000020 

.  000005 

.000050 

.000030 

.000090 

.000040 

. 000115 

.000025 

.000175 

.000060 

. 000250 
. 000305 

. 000075 
. 0o0055 

Fractured  1".7  from  neck.    Appearance,  granular. 


12-INCH   B.  L.  RIFLED   MORTARS. 
No.  1142. 
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Marks,  a,lB¥* 

Length,  10".5. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
iucd. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total 

Per  so  uare 
inch. 

Pounds. 

1.000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,980 

Pounds. 

1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
83,000 
34,000 
85,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,980 

Inch. 
0. 

.00006 
.00010 
.00016 
.00020 
.00024 
.00030 
.00036 
.00040 
.00044 
.00050 
.00056 
.00062 
.00068 
.00074 
.00080 
.00086 
.00092 
.00098 
.00104 
.00112 
.00118 
.00126 
.00134 
. 00140 
•  .00148 
.00158 
.00168 
.00178 
.00192 
.00208 
.00222 
.00242 
.00266 
.00288 
.00318 
.00346 
.00388 
.00420 
.00460 
.00500 
.00556 
.00600 
.00640 
.00690 
.00748 
.00792 
.00830 
.00880 
.00930 

Inch. 
0. 

.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.  00008 
.  00006 
.00008 
.00010 
.00010 
.00010 
.00014 
.00016 
.00014 
.00020 
.00024 
.00022 
.00030 
.00028 
.00042 
.00032 
.00040 
.00046 
.00050 
.00044 
.00040 
.00050 
.  00058 
.00044 
.00038 
.00050 
.00056 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  sfrcngfh. 

0. 

0. 

.00004 

.00004 

.00014 

.00010 

.00022 

.00008 

.00050 

.00028 

.00118 

.00068 

.00268 

.00150 

.00466 

.00198 

.00686 

.00220 

Failed  by  triple  flexure.    Deflected  obliquely  upward. 
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12-INCH   B.  L.  RIFLED   M0RTAB3. 


No.  1143. 

Marks,  12M*\?** 

Length,  10".5! 

Diameter  1".129. 

Sectional  area,  1  square  inch. 

Gauged,  length,  5". 


Applied  loads. 


Total. 


Per  square 
inch. 


Compres- 
sion por 
inch. 


Successive, 
compres- 
sion per 
inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
38,000 
34,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
39,100 


Pound*. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33, 000 
34,000 
35,000 
36, 000 
37,000 
38,000 
39,000 
.  40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
59,100 


Inch. 
0. 
.00006 
.00012 
. 00016 
.00020 
.00024 
. 00030 
.00036 
.00010 
.00044 
.00050 
.00058 
.00060 
.00066 
.00074 
.00078 
.00082 
.00088 
.00094 
.00100 
.00108 
.00114 
.00120 
.00126 
. 00134 
.00142 
. 00152 
.00160 
.00172 
.00182 
.00196 
.00216 
.00230 
.00252 
.00280 
.  00310 
.00346 
.00380 
.  00420 
.00460 
.00506 
.00556 
.00600 
.00648 
.00704 
.00744 
.00780 
.00830 
.00884 
.00926 


Inch. 
0. 
.00006 

.001)06 
. 00004 
. 00004 
.00004 
.00006 
.00006 
.00004 
.00001 
. 00006 
.00006 
.00004 
.00006 
.00008 
.00004 
.00004 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00006 
. 00008 
.  00008 
. 00010 
.00008 
.00012 
. 00010 
.00014 
.00020 
.00014 
.00022 
.00028 
.00030 

.  ooo;m 

.00034 
.00040 
.00040 
.00016 
.00050 
.00044 
.00048 
.00056 
.00040 
.00036 
.00050 
.00054 
.00042 


Inch. 
0. 


Inch. 
0. 


Initial  load. 


.00002 


.00002 


.00004 


.00002 


.00006 


.00002 


.00014 


.00008 


.00006 


.00044 


.00024 


.00116' 


.00072 


.00152 


.00484 


.00216 


.00680 


.00196 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  sidewise. 


12-INCH    B.  L.  EIFLED   MORTABS. 
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Uo.  1144. 


Marks,  12M£*,TR" 

Length,  10".5. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

round*. 

1.000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20.000 
30,000 
31,000 
32,000 
33,000 
34.000 
35, 000 
3G.O00 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
67,000 

Pounds. 
1.000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8.(00 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 

laooo 

19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28.000 
20.000 
30,000 
31,000 
32,000 
83,000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
67,600 

Inch. 
0. 

.00006 
.00010 
.00016 
.00020 
.00024 
.00028 
.00034 
.00040 
.00044 
.00048 
.00054 
.00060 
.00066 
.00070 
.00076 
.00082 
.00086 
.00090 
.00096 
.00102 
.00108 
.00114 
.00120 
.00126 
.00132 
.00138 
.00144 
.00152 
.00160 
.00166 
.00176 
.00184 
.00194 
.00200 
.00214 
.00224 
.00240 
.00254 
.00268 
.00288 
.00314 
.00340 
.      .00370 
.00402 
.00440 
.00480 
.00516 
.00560 
.00602 

Inch, 
0. 

.00006 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00000 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
. 00D06 
.  00006 
.00008 
.00008 
.00006 
.00010 
.00008 
.00010 
.00006 
.00014 
.00010 
.00016 
.00014 
.00014 
. 00020 
.00026 
. 00026 
. 00030 
.00032 
.00038 
.00040 
.00036 
.00044 
.00042 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

0. 

.00002 

.00002 

.00004 

.00002 

.00006 

.00002 

.00014 

.00008 

.00020 

.00006 

.00040 

.00020 

.  00080 

.00040 

.00186 

.00106 

. 00300 

.00174 

XJltimft*6  strength 

i 

Failed  by  triple  flexure.    Deflected  obliquely  upward* 
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12-INCH   B.  L.  RIFLED   MORTARS. 

Body  No.  40. 


Marks,  12MBR^TB» 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


No.  4964. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

32,180 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

32,180 

Jneh. 
0. 

.000045 
.000095 
.000140 
.000185 
.000235 
.000290 
.000340 
.000395 
.000445 
.000500 
.000550 
.000610 
.000665 
.000740 
.000805 
.000880 
.000955 
.001045 
.001135 
.001245 
.001350 
.001500 
. 001610 
.001850 

Inch. 
0. 

.000045 
.000050 
.000045 
.000045 
.000050 
.000055 
.000050 
.000055 
.000050 
.000055 
.000050 
.000060 
.000055 
.000075 
.000065 
.000075 
.  000075 
.000090 
.000090 
.000110 
.000105 
.000150 
. 000110 
.000240 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

6. 

0. 

.000015 

.000015 

.000045 

.000030 

.000060 

.000015 

.000105 

.000045 

.000170 

.000065 

.000250 

.000080 

.000400 
.000550 

. 000150 
.000150 

Fractured'  at  the  neck.    Appearance,  granular. 


12-INCH  B.  L.  RIFLED   MORTARS. 
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No.  4905. 


Marks,  12V*,TRl 
Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Ganged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

29,880 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

'      10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,880 

Inch. 
0. 
.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000350 
.000400 
.000450 
.000505 
.000560 
.000620 
.000690 
.000750 
.000805 
.000865 
.000945 
.001020 
.001100 
.001205 
.001290 
.001380 
.001500 
.001640 

Inch. 

0. 

.000050 
.000050 
.000050 
.C00050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000055 
.000060 
.000070 

'.000060 
.000055 
.000060 
.000080 
.000075 
.000080 
.000105 
.000085 
.000090 
. 000120 
.000140 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000010 

.000010 

.000015 

.000005 

.000035 

.000020 

.000050 

.000015 

.000080 

.000030 

.000105 

.000025 

.000190 

.000085 

.000260 
.000325 

.000070 
.000065 

Fractured  7".7  from  neck, 
gles  near  circumference. 


Appearance,  granular,  with  coarse  span- 
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12-INCH   B.  L.  RIFLED   MORTARS. 


No.  1146. 


Marks,  UMB\TB« 
Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Per  square 
Inch. 


Compres- 
sion per 
inch. 


SncceBfiive 
compres- 
sion per 
inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
J,  000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
1 1,000 
12,000 
18,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 
36,000 
37.000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,680 


Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
31,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,  COO 
32,000 
83,000 
34,000 
35, 000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
60,000 
61,680 


Inch, 
0. 

.00006 
.00012 
.00016 
.00020 
.00024 
.00028 
.00034 
.00038 
.00042 
.00048 
.00054 
.00060 
.00064 
.00070 
.00076 
.00080 
.00084 
.00090 
.00096 
.00102 
.00112 
.00118 
.00124 
.00130 
.00140 
.00146 
.00158 
.00166 
.00176 
.00190 
.00204 
,  .00222 
.00244 
.00264 
.00300 
.00338 
.00370 
.00400 
.00440 
.00482 
.00520 
.00566 
.00600 
.00650 


.00736 
.00774 
.00810 
.00832 


Inch. 
0. 

.00006 
.00006 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00000 
.00004 
.00004 
.00006 
.00006 
.00006 
.00010 
.00006 
. 00006 
.00006 
.00010 
.00006 
.00012 
.00008 
.00010 
.00014 
.00014 
.00018 
.00022 
.00020 
.00036 
.00038 
.00032 
.00030 
.00040 
.00042 
.00038 
.00046 
.00034 
.00050 
.00048 
.00038 
.00038 
.00036 
.00022 


Inch. 
0. 


Inch. 
0. 


Initial  load. 


.00002 


.00002 


.00006 


.00004 


.00004 


.00010 


.00040 


.00020 


.00106 


.00248 


.00142 


.00440 


.00192 


.00600 


.001G0 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  upward. 


12-INCH   B.  L.  RIFLED  MORTABS. 
Ko.  1148. 


139 


Marks,  »W* 

Length,  10"J. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Po>  square 
inch. 

Pound*. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
80,000 
31,000 
82,000 
88,000 
34,000 
35,000 
36,000 
87,000 
38,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 

Pounds. 
1.000 
2,000 
8,000 
'       4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,090 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
34,000 
35,000 
86,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
ar  nnn 

Ineh. 
0. 

.00004 
.00008 
.00014 
.00018 
.00022 
.00026 
.00032 
.00036 
.00040 
.00048 
.00054 
.00060 
.00064 
.00068 
.00074 
.00080 
.00084 
.00090 
.00096 
.00102 
.00110 
.00116 
.00122 
.00132 
.00140 
.00146 
.00156 
.00168 
.00180 
.00196 
.00214 
.00234 
.00260 
.00284 
.00320 
.00356 
.00400 
.00436 
.00480 
.00532 
.00574 
.00620 
.00670 
.00716 
.00700 
.00800 
.00850 
.00892 
.00932 

Inch. 
0. 
.00004 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00008 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00010 
.00008 
.00006 
.00010 
.00012 
.00012 
.00010 
.00018 
.00020 
.00026 
.00024 
.00036 
.00036 
.00044 
.00036 
.00044 
.00052 
.00042 
.00046 
.00050 
.00046 
.00044 
.00040 
.00050 
.00042 
.00040 

Ineh. 
0. 

Inch, 
0. 

Initial  load. 
Ultimate  strength. 

0. 

.00002 

.00002 

.00004 

.00002 

.00010 

.00006 

.00020 

.00010 

.00044 

.00024 

.00122 

.00078 

.00200 

.00168 

.00500 

.00210 

47,000            47,000 
JJ.JJ0            48,000 
#000            i9,000 

.00090 

.00190 

-</ 

Wi,  w"- 

*Wie<I  by  triple  flexure.    Deflected  obliquely  upward. 
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12-INCH   B.  L.  RIFLED   MORTAB& 


Kb.  1147. 


Marks,  "W8' 
Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5". 


Applied  load*. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Poundt. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25.000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
67,420 

Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
84,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
67,420 

Inch. 
0. 

.00006 
.00012 
.00016 
.00020 
.00024 
.00030 
.00036 
.00040 
.00044 
.00050 
.00056 
.00060 
.00064 
.00070 
.00076 
.00082 
.00088 
.00094 
.00098 
.00102 
.00110 
.00116 
.00122 
.00126 
.00134 
.00140 
.00146 
.00154 
.00160 
.00168 
.00178 
.00186 
.00196 
.00204 
.00218 
.00230 
.00244 
.00266 
.00276 
.00296 
.00320 
.00342 
.00380 
.00404 
.00448 
.00478 
.00520 
.00560 
.00608 

Inch. 
0. 

.00016 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00004 
.00008 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00008 
.00006 
.00008 
.00010 
.00008 
.00010 
.00008 
.00014 
.00012 
.00014 
.00012 
.00020 
.00020 
.00024 
.00022 
.00032 
.00024 
.00044 
.00030 
.00042 
.00040 
.00048 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

.00002 

.00002 

.00006 

.00004 

.00010 

.00004 

.00016 

.00006 

.00022 

.00006 

.00042 

.00020 

.00084 

.00042 

.00190 

.00106 

.00364 

.00174 

Failed  by  triple  flexure.    Deflected  sidewise. 


12-INCH    B.  L.  RIFLED   MOBTAKS. 

Body  No.  41. 
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No.  4976. 


12MK4.TB, 


Marks, l     B  j 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
perinoh. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks.     . 

ToUL 

Per  square 

men. 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21.000 

22,000 

23,000 

24,000 

25,000 

29,850 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

20,850 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000355 
.000415 
.000485 
.000555 
.000605 
.000675 
.000750 
.000815 
.000900 
.000995 
.001060 
.001160 
.001270 
.001400 
.001525 
.001705 
.001860 
.002105 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000060 
.000070 
.000070 
.000050 
.000070 
.000075 
.000065 
.000085 
.000095 
.000065 
.000100 
.000110 
.000130 
.000125 
.000180 
.000155 
.000245 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tenaile  strength. 

0. 

.000015 

.000015 

.000045 

.000030 

.000055 

.000010 

.000095 

.000040 

.000140 

.000045 

.000205 

.000005 

.000315 

.oooiio 

.000515 
.000090 

.000200 
.000175 

Fractured  9".10  from  neck.    Appearance,  granular. 
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12-INCH  B.  L.  RIFLED   MORTAB& 


Marks,  "Vtt**' 
Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


No.  4977. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarka. 

Total. 

Per  square 
Inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,600 

21,000 

22.000 

23,000 

24,000 

25,000 

30,850 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,850 

Inch. 
0. 
.000045 
.000095 
.000140 
.000195 
.000245 
.000295 
.000345 
.000395 
.000450 
.000500 
.000555 
.000625 
.000685 
.000750 
.000810 
.000900 
.000965 
.001055 
.001150 
.001250 
.001350 
.001460 
.001600 
.001760 

Inch. 
0. 

.000045 
.000050 
.000045 
.000055 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000055 
.000070 
.000060 
.000065 
.000060 
.000090 
.000065 
.000«!90 
.000095 
.000100 
.000100 
.000110 
.000140 
.000160 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

0. 

0. 

.000005 

.000005 

.000030 

.000025 

.000060 

.000030 

.000105 

.000045 

.000190 

.000065 

.000300 
.000400 

.000110 
.000100 

Fractured  2".60  from  neck.    Appearance  of  fracture,  granular. 


12-INCH   B.  L.  RIFLED   M0BTAB8. 
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No.  1148. 


12MIUTB, 


Marks, ]     Bl 

Length,  10".5. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Ganged  length,  5". 


Applied  loads. 


Total. 


Per  square 
inch. 


Compres- 
sion per 


Successive 
compres- 
sion per 
inch. 


Permanent 
set. 


Successive 
permanent 


Bemarka. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20.000 
21,000 
22,000 
23,000 
24,000 
23,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,250 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,250 


Inch. 
0. 
.00006 
.00010 
.00016 
.00020 
.00026 
.00030 
.00038 
.00042 
.00048 
.00054 
.00060 
.00064 
.00072 
.00080 
.00082 
.00090 
.00096 
.00102 
.00108 
.00118 
.00124 
.00130 
.00138 
.00146 
.00158 
.00164 
.00172 
.00184 
.00108 
.00212 
.00230 
.00244 
.00266 
.00284 
.00320 
.00344 
.00370 
.00410 
.00450 
.00492 
.00528 
.00570 
.00612 
.00662 
.00710 
.00742 
.00774 


Inch. 

0. 

.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00008 
.00004 
.00006 
.00006 
.00006 
.00004 
.00008 
.00008 
.00002 
.00008 
.00006 
.00006 
.00006 
.00010 
.00006 
.00006 
.00008 
.00008 
.00012 
.00006 
.00008 
.00012 
.00014 
.00014 
.00018 
.00014 
.00022 
.00018 
.00036 
.00024 
.00026 
.00040 
.00040 
.00042 
.00036 
.00042 
.00042 
.00050 
.00048 
.00032 
.00032 
.00034 
.00022 


Inch. 
0. 


Inch. 
0. 


Initial  load. 


.00002 


.00002 


.00008 


.00006 


.00014 


.00006 


.00024 


.00010 


.00052 


.00028 


.00114 


.00062 


.00256 


.00142 


.00440 


.00184 


.00590 


.00150 


Ultimate  strength. 


Failed  by  triple  flexure,    Deflected  obliquely, 


144 


12-INCH    B.  L.  RIFLED   MORTAB& 


No.  1119. 


12MR.TE, 


Marks,  "Vi? 

Length,  10".5': 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Ganged  length,  5". 


Applied  loads. 


Total. 


Per  square 
inch. 


Compres- 
sion per 
inch. 


Successive 
compres- 
sion per 
inch. 


Permanent 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27;  000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
63,650 


Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
63,650 


Inch. 
0. 

.00004 
.00010 
.00014 
.00020 
.00024 
.00030 
.00034 
.00040 
.00044 
.00050 
.00054 
.00060 
.00066 
.00072 
.00080 
.00084 
.00090 
.00094 
.00100 
.00110 
.00116 
.00122 
.00130 
.00138 
.00150 
.00156 
.00164 
.00176 
.00188 
.00202 
.00214 
.00236 
.00256 
.00278 
.00310 
.00334 


.00404 
.00444 
.00492 
.00534 
.00572 
.00022 
.00674 
.00750 
.00780 
. 00840 
.00884 
.00922 


Inch. 

0. 

.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00004 
.00006 
.00004 
.00006 
.00010 
.00006 
.00006 
.00008 
.00008 
.00012 
.00006 
.00008 
.00012 
.00012 
.00014 
.00012 
.00022 
.00020 
.00022 
.00032 
.00024 
.00032 
.00038 
.00040 
.00048 
.00042 
.00038 
.00050 
.00052 
.00076 
.00030 
.001)00 
.00044 
.00038 


Inch. 
0. 


Inch. 
0- 


Initial  load. 


.00002 


.00002 


.00004 


.00002 


.00012 


.00008 


.00022 


.00010 


.00048 


.00026 


.00112 


.00064 


.00250 


.00470 


.00214 


.00692 


.00222 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  upward* 


12-INCH    B.  L.  RIFLED   MORTARS. 
No.  1160. 
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Marks,  12MM^TB» 

Length,  10".5. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds, 
1,00(1 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16, 000 
17,000 
18.000 
19,000 
20,000 
21,000 
2*2, 000 
23,000 
24,000 
25,000 
26. 000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
65,450 


Per  square 
inch. 


Pound*. 
1,000 
2,000 
3,000 
4,000 
5, 000 
6,0!)0 
7.000 
8,000 
9,000 
10.000 
11,000 
12.000 
13, 000 
14,000 
15, 000 
16,000 
17.000 
18.000 
19, 000 
20.000 
21,000 
22, 000 
23,000 
24.000 
25. 000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,  C00 
36,000 
37,000 
38,000 
39, 000 
40,000 
41,000 
42.000 
43,000 
44, 000 
45.000 
46, 000 
47,000 
48.000 
49,000 
50,000 
65, 450 


Compres- 
sion per 
inch. 


Inch. 
0. 

.00004 
.00010* 

.00014 
.0OJ2O 
. 00o24 
.00030 

.  00034 

.  0O038 
.00044 
. 00050 
. 00056 
. 00060 
.00064 
. 00070 
. 00076 
.  00082 
. 000f8 
. 00O02 
.  00100 
.00104 
.00110 
.00120 
.00124 
.00130 
.00138 
. 00144 
.00152 
.00100 
. 00166 
.00170 
.00182 
.  00192 
.  C0204 
.00-212 
.  00228 
.  002-10 
'  .  00254 
. 00270 
.  0O2U0 
.00310 
. 00334 
.  00352 
.  00380 
.00410 
. 00150 
. 00482 
. 00520 
. 00500 
.00604 


Successive ' 
compres-     Permanent 
sion  per  set. 

inch. 


Inch. 
0. 

.00004 
. 00006 
.  000O4 
.  0v)006 
. 00004 
. 00000 
. 00004 
. 00004 
. 00O06 
.00006 
. 00006 
.  00/04 
.OU:04 
. 00006 
.  00006 
. 00006 

. ooooc 

. 00004 
. 00008 
.00004 
.00006 
.00010 
. 00004 
. 00006 
.  00008 
.00006 
.  00008 
. 00008 
. O0OU6 
.00)10 
.00.06 
.000 10 
.0-012 
.O'.OOX 
.000 10 
.00012 
.00)11 
.00016 
. 00020 
. O0O2G 
.00018 
.00018 
. 00028 
.00030 
. 00040 
. 00032 
. 00038 
. 00040 
.  0U044 


Inch. 
0. 


Successive 

permanent 

set. 


Inch. 
0. 


.  00  )02 


. 00006 


.  00012 


.  00016 


. 00028 


.01018 


. 00100 


.00002 


.00004 


.00004 


. 00012 


.00102 


.00158 


Remarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
H.  Ex.  92 10 


Deflected  sidewise. 
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12-INCH   B.  L.  RIFLED    MORTARS. 

Body  No.  42. 


No.  4980. 


Marks,  12M^p,TE" 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Success  ire 

permanent 

set. 

Bemarks. 

Total. 

Per  so aare 
inch. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12.000 
13,000 
14,000 
15.  000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
30,350 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
30,350 

Inch. 
0. 

.000050 
.000100 
.000145 
.000190 
.000245 
.000295 
.000345 
.000395 
.000445 
.000500 
.000555 
.000615 
.000090 
.000750 
.  000815 
.000895 
.000980 
.001060 
.001150 
.001255 
.001385 
.  001520 
.001680 
.001890 

Inch. 
0. 

.  000050 
.000050 
.000045 
.  000045 
. 000055 
.000050 
.000050 
.000050 
.000050 
.000055 
.000055 
.000060 
.000075 
.000060 
.000065 
.000080 
.000085 
.000080 
.000090 
. 000105 
.000130 
.000135 
.000160 
.000210 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

1 

, 

0. 

1 

1 

1 

.000015 

.000015 

.000040 

.000025 

.000050 

.000010 

.000090 

.000040 

.000130 

.000040 

.000200 

.000070 

.000300 

.000100 

.01(0455 
.000600 

.000155 
.000145 

Fractured  8".40  from  neck.    Appearance,  granular. 


12-fNCH    B.  L.  RIFLED  MORTAR& 
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UMIUTR, 


Marks,  — ^ 
Biameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


No.  4981. 


Applied  loads. 


^  "UP" 


Elongation 
per  inch. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

0,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

lft,  000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,100 


igat 
In, 


per  Inch 


aUs 


Successive  ■  ,> 
elongation  I  Penn*nont 


Inch. 
0. 

.000050 
.000050 
.000050 
.000040 
.000055 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000055 
.000065 
.000075 
.000055 
.000065 
.000080 
.000070 
.000085 
.000090 
.000075 
.000110 
.000125 
.000135 


Inch. 


Successive 

permanent 

set. 


Inch. 


Remarks. 


Initial  load. 


.000005 


.000030 


-0000J5 


. 000055 


. 000005 


. 000135 


.000195 


.000280 
. 000350 


.000005 


.000025 


. 000015 


. 000U10 


.000040 


.000040 


.000060 


. 000085 
.000u70 


Tensile  strength. 


Fractured  at  the  neck.    Appearance,  granular. 
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12-INCH    B.  L.  RIFLED    MORTARS. 


No.  115L 


Marks,  12  mk„tb, 

Length,  10".5. 
Diameter,  I'M  29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 

compres  • 

sion  per 

inch. 

Permanent 
set. 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

permanent 
set. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7, 000 
8.000 
9.000 
10.000 
11,000 
12, 000 

13,  000 

14,  000 
15, 000 
16,000 
17,  000 
18,000 
10, 000 
20,  000 
21.000 
22,  000 
23,000 
24.000 
25,000 
26, 000 
27,000, 
28,000 
29, 000 
30,000 
31,000 
32, 000 
33,000 
34. 000 
35,000 
36,000 

37,  QOO 

38.  000 
30,  000 
40, 000 
41.000 
42,000 
43, 000 
44, 000 
45,000 
46. 000 
47;  000 

48.  000 

49,  000 
50, 000 
63,  550 

Pounds. 
1,  000 
2,000 
3, 000 
4,000 
5,  (100 
0,  ODO 
7,000 
8,000 
9, 000 
10, 000 
11,000 

12,  000 

13,  000 
14,000 

15,  000 

16.  000 
17, 000 
18, 000 

19,  000 

20,  U00 
21, 000 
22, 000 
23,000 
24, 000 
25, 000 
26, 000 

27,  000 

28,  000 
29,000 
30, 000 
31,000 
32,  OOO 
33, 000 
34.000 
35,  OOO 
30. 000 
37,000 
38,  000 
39, 000 
40.  000 
41,000 
42. 000 
43, 000 
44,000 
45, 000 
46, 000 
47, 000 
48.000 
49,  000 
50, 000 
ft',  550 

Inch. 
0. 

. 00004 
.00008 
.00012 
.00018 
. 00022 
. 00026 
. 00032 
. 00030 
.  00042 
.  00050 

.  ooo;»6 

.  000(52 
. 00068 
.00072 
. 00076 
. OOOSO 
. 00088 
. 00002 
.00098 
.00108 
.00112 
.00120 
.00128 
.00134 
.00144 
.00152 
.00104 
.00178 
.00192 
.  00210 
.  00230 
.  00248 
. 00274 
. 00318 
.00342 
.00374 
.00410 
.00452 
.  0.i.r02 
. 00550 
. 00606 
. 00052 
.00718 
. 00702 
. 00822 
. 00880 
.  00044 
.01022 
. 01002 

Inch. 
0. 

. 00004 
. 00004 
. 00004 
. 00006 
. 00004 
. 00004 

.  ooi'oo 

.  00004 
. 00006 
.  00008 
. 00006 
. 00006 
. 00000 
. 00004 
.  00004 
.  00004 
.00008 
. 00004 
.  00(106 
.00010 
. 00004 
,00!'0« 
. 0OO08 
.00004 
.00010 
.  00008 
.00012 
.00014 
.  00014 
.00018 
. 00020 
.00018 
.  00026 
. 00044 
. 00024 
. 00032 
. 00036 
. 00042 
. 00050 
.00018 
.  00050 
.00016 
.0.1060 
. 00044 
. 00060 
.  00058 
.  000(54 
. 00078 
. 00U7O 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

I 

.  O0OD4     1         . (0004 

1 

1 

. OJ008 

. 00004 

! 

.00012    ;        .00004 

"'"   "' i 

i 

.00022     |         .00010 

• 

1 

i 

. 00054    1         . 00032 

1 

1 

1 

.00152     1        .000118 

.00330             .00184 

i 

.00550              .(0214 

| 

. 00858     i         . 00308 

I 

1 

Failed  by  triple  flexure.     Deflected  downward. 


12-INCII    B.  L.  RIFLED    MORTARS. 
No.  1152. 
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Marks,  12MB?t 


TE, 


Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Per  souaro 
inch. 


Compres- 
sion per 
inch. 


Successive 
compres- 
sion per 
inch. 


8et*  set. 


Remarks. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12, 000 
13,000 
14,000 
15, 000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,  000 
22,000 
23, 000 
24, 000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35. 000 
36, 000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49, 000 
50,000 
62,300 


Pounds, 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,  000 

15, 000 

16,  000 

17, 000 

18, 000 

19,  000 

20,  000 
21,000 
22. 000 
23;  000 
24, 000 
25, 000 
26.000 
27, 000 
28,  (K)0 
29,000 
30. 000 
31,000 
32, 000 
33,000 
34,000 
35, 000 
36,000 
37,000 
38, 000 
39,000 
40,000 
41,  000 
42, 000 
43, 000 
44.  000 
45.000 
46,  COO 
47,000 
48, 000 

49,  000 

50.  000 
62, 300 


Inch. 
0. 

•  .00004 
.00010 
.00014 
.  00020 
.  000*24 
.  00028 
.  00034 
.  000158 
.00044 
.00050 
.  00054 
.  00060 
.00006 
.  015072 
.  000*0 
.00084 
.  00090 
.  00094 
.  001 00 
.  00108 
.00114 
.00122 
.00130 
.  00138 
.00146 
.00154 
.00164 
.00176 
.OOIS'O 
.00210 
. 00230 
. 00216 
.  00270 
.  00302 
. 00332 
.  00374 
.00418 
.00462 
. 00504 
. 00560 
. 00004 
.  004156 
.00712 
.00780 
.  01)854 
. 00894 
.  00950 
.01016 
. 01090 


Inch. 
0. 

.00004 
. 00006 
. 00004 
.00006 
. 00004 
.  00(K>4 
. 00006 
.  00.104 
. OOOOG 
. 00006 
.0WO4 
. 00006 
. 00006 
. 00PO6 
. 00008 
. 00004 
. 00006 
. 00004 
. OOOOG 
. 00008 
.00006 
. 00008 
. OC008 
. 00O08 
. 00008 
. 00008 
.00010 
.00012 
.  00014 
.  00020 
.  00020 
.00016 
.  00024 
. 00032 
. 00030 
. 00042 
.  00044 
.00044 
. 00042 
. 00056 
.  00044 
. 00052 
. 00056 
.00074 
. 00068 
.00010 
. 00056 
. 00060 
.00074 


Inch. 
0. 


Inch. 
0. 


Initial  load. 


.  00002  .  00002 


.  00006  .  00004 


00022  .00010 


. 00(  52    :         . 00030 


.00140     I         .00088 


.0D318  .00178 


.  00570  . 00252 


. 00S50 


. 00280 


Ultimate  strength. 


bailed  by  triple  flexure.    Deflected  sidewise. 


150 


12-IKCH   B.  L.  RIFLED   MORTARS. 


No.  1153. 


Marks,  12MftTE« 
Length,  lCA 
Diameter,  1//.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Per  square 
inch. 


Compres- 
sion per 
inch. 


Successive 
compres- 
sion per 
inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
2,000 
8,000 
4,000 
0,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13, 000 
14, 000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21, 000 
22.000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42, 000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
67,750 


Pounds. 
1.000 
2,000 
3,000 
4, 00.) 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15, 000 
16,000 
17,000 
18,000 
19,000 
20, 000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33, 000 
34.000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
67,750 


Inch. 
0. 

.00004 
.00012 
.00016 
.00020 
.00024 
.00030 
.00036 
.00040 
.00046 
.00050 
.00054 
.00060 
.00066 
.00070 
.00076 
.00080 
.00086 
.00090 
. 00098 
.00102 
.  00108 
.00112 
.00120 
. 00126 
.00132 
.00138 
.00144 
.00152 
.00158 
.00166 
.00176 
.00186 
.00194 
.  00206 
.00220 
.00230 
.00246 
.00266 
.00288 
.00316 
.  00340 
.00372 
.00406 
.00452 
.00500 
.00544 
.00594 
.00650 
.00712 


Inch. 
0. 
. 09004 

.  0'UH)8 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.-O0006 
.00004 
.00008 
.00004 
.00006 
.  00004 
'  .00008 
. 00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00010 
.00010 
.00008 
.00012 
.00014 
.00010 
.00016 
.00020 
.00022 
.00028 
.  001)24 
.00032 
.00034 
.00046 
.00048 
.00044 
.00050 
.  00056 
.00062 


Inch. 
0. 


Inch. 


Initial 


.00002 


.00002 


.00001 


.00002 


.00004 


.00602 


.00002 


. 00022 


.00010 


.00022 


.  00058 


. 00240 


.00138 


.00464 


.00224 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  upward. 


12-INCH   B.  L.  RIFLED   MORTARS. 
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No.  5008. 


Marks,  12  *£***■ 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Ganged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,410 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,410 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
. 000300 
.000355 
.000405 
.000460 
.000515 
.000590 
.000650 
.000705 
.000785 
.000850 
.  000030 
.001005 
.001100 
.001200 
.001290 
.001400 
.001525 
.001675 
.001850 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
. 000050 
.000050 
.000055 
.000050 
.000055 
.000055 
.000075 
.000060 
.000055 
.000080 
.000065 
.  000080 
.000075 
.000095 
.000100 
.000090 
.000110 
.000125 
.000150 
.000175 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000005 

.000005 

.  000035 

. 000030 

.000045 

.000010 

.000060 

.000015 

.  000105 

. 000045 

.  000160 

.000055 

.000250 

.000090 

.  000400 
.000500 

.000150 
.000100 

Fractured  11"  from  the  neck. 
on  one  side. 


Appearance,  granular:  coarse  spangles 
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12-INCH    B.  L.  RIFLED    MORTARS. 


Ko.  5009. 


Marks,  12M^,TR' 
Diameter,  I'M 29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 

HOt. 

Successive 

permanent 

sot. 

Remarks. 

Total. 

Per  sonare 
inch. 

Pounds. 

1,  000 

2,  000 

3,  000 
4,000 
5,000 
0, 000 
7, 000 
8, 000 
9.000 

10.  000 
11,000 
12,000 
13, 000 
14,000 
15,000 
16,  000 
17.000 
18,000 
19.000 
20,  000 
21,000 
22,000 
23, 000 
24,000 
25, 000 
31,990 

Pounds. 
1,000 
2,000 
3,  000 
4,000 
5,000 
C.OOO 
7,000 

8,  000 

9.  000 
10. 000 
11,000 
12,  000 
13, 000 

14,  000 

15,  000 
1C,  000 
17,000 
IK,  000 

19,  000 

20,  000 
21.000 
22,  000 
23, 000 
24,000 
25,  000 
31,990 

Inch. 
0. 

. 000050 
. 000  '85 
.000130 
.001)180 
. 000230 
.  000285 
.  000333 
.  000385 
. 000435 
.  00(1500 
. 000560 
.000615 
.  000070 
.  ooo7:iO 
.  000795 
.  0O0S«»0 
.  0l)0'»*J 3 
.001010 
.0010>5 
.001170 
.001200 
.01)1350 
.OOII'.O 
.001570 

Inch. 
0. 

.  00  K'50 
.  00. '035 
.  0i<0  U5 
.  000054) 
. 000050 
.  000055 
. 000050 
. 000050 
.  000050 
. 000005 
.01)00(10 
. 000055 
. 000055 
.  0000(50 
.000065 
.  O0oo«"> 
. 0000(55 
. 0000*5 
.001-075 
.000085 
.000090 
.000- ,90 
.00,1100 
.000120 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

;;;;;;;";;; 

'.'.'.'.'.'.'.'.'.'.'.'. 

.  00(j')05 

.  000005 

.00'WIO 

. 000005 

. 000020 

. OC0010 

.  000030 

.  000010 

.  0(X)065 

.  000035 

. 000105 

.  000040 

. 000145 

. 000040 

.  ooo-jlM) 
.  000_70 

.  000075 
.  00O050 

1 

Fractured  l;/.3  from  the  neck.    Appearance,  granular. 


12-INCH    B.  L.  RIFLED    MOBTARS. 
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No.  1157. 


MaTKS,        b  T, 

length,  10"  .5. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


Applied  loads. 


Total. 


rounds. 
1,000 
2,000 
3,000 
4.000 
5.000 
C.000 
7,000 
8,U00 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
10,000 
17, 000 
18.000 
19,000 
20,000 
21,000 
22, 000 
23,  000 
24,000 
2ft, 000 
26, 0:K) 
27,000 
28,000 
29,000 
30,000 
31,000 
32, 000 
83, 000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49, 000 
50,000 
63,790 


Per  sn  nare 
inch. 


Pound*. 

1,000 

2,000 

3, 000 

4,000 

5,000 

6, 000 

7,000 

8,000 

9,000 

10,000 

11,000 

12. 000 

13,000 

14,000 

15,000 

16.  000 

17,  000 
18. 000 
19,000 
20.000 
21,000 
22, 000 
23,000 
24, 000 
25.000 
26,000 
27,000 
28.000 
29. 000 
30,  000 
81,000 
32, 000 
33,000 
34,000 
35,000 
36.000 
37, 000 
38,000 
39,000 
40,000 
41,  000 
42, 000 
43,000 
44,000 
45,000 
46, 000 

47,  000 

48,  000 

49,  000 
50,000 
63,790 


Compres- 
sion per 
inch. 


Inch. 
0. 

.00004 
.00008 
. COO 12 
.00016 
.  00020 
.  0OO24 
.  00030 
.  00034 
.  ooo  :8 

.  00«»44 
.  00048 
.  00054 
.  000(H) 
.  000i>6 
.  00072 
.  00i  ISO 
.  O00H0 
.  0001)2 
.  OOOiW 
.00104 
.00112 
.  00120 
.00126 
.00132 
.00138 
.00144 
.00152 
.00102 
.00172 
.00184 
.  00200 
.00216 
.  00236 
.  00256 
. 00282 
. 0U3O8 
. 00338 
. 00370 
.00406 
.00454 
.00490 
. 00538 
.00582 
. 00636 
. 00692 
.  00736 
.00790 
.00844 
.00890 


Successive 
compres- 
sion per 
inch. 


Inch. 
0. 

.00004 
. 00004 
.«MU 
.00004 
. 00004 
.OOi  >04 
. OWOfl 
.00" '4 
.00* '04 
.  00006 
.00004 
. 00006 
.00<  KM 
.00' '00 
.  00006 
.  000  -8 
.  00006 

.  ooooo 

.  00006 
.00006 
.  00  KIS 
.00008 
. ooooo 

.  OOOOff 

.  ooooo 

. 00006 
. 00008 
.00010 
.00010 
.00012 
.00016 
.00016 
.  00020 
.  00020 
.  00026 
.  00026 
. 00030 
.  00032 
. 00036 
.00018 
.0:036 
.00018 
.00044 
.  00052 
. 00056 
.00044 
.00054 
. 00054 
.  00046 


Permanent 
set. 


Inch. 
0. 


Successive 
permanent 


Inch, 
0. 


.00010     I         .00012 


.00090 


.00218 


.00412 


. 00638 


. 00056 


.00128 


Remarks. 


Initial  load. 


. 00226 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  upward, 
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12-INCH  B.  L.  RIFLED   M0RTAB8. 


No.  4977. 


Marks,  "W8" 
Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18.000 

19,000 

20,600 

21,000 

22,000 

23,000 

24,000 

25,000 

30,850 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

80,850 

Inch. 
0. 

.000045 
.000095 
.000140 
.000195 
.000245 
.000295 
.000345 
.000395 
.000450 
.000500 
.000555 
.000625 
.000685 
.000750 
.000810 
.000900 
.000965 
.001055 
.001150 
.001250 
.001350 
.001460 
.001600 
.001760 

Inch. 
0. 

.000045 
.000050 
.000045 
.000055 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000055 
.000070 
.000060 
.000065 
.000060 
.000090 
.000065 
.000«!90 
.000095 
.000100 
.000100 
.  000110 
.000140 
.000160 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

0. 

0. 

.000005 

.000005 

.000030 

.000025 

.000060 

.000030 

.000105 

.000045 

.000190 

.000085 

.000300 
.000400 

.000110 
.000100 

Fractured  2".60  from  neck.    Appearance  of  fracture,  granular. 


12-INCH   B.  L.  RIFLED   MORTABS. 
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No.  1148. 


Marks,  UM^,TE» 
Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5". 


Applied  loads. 


Total. 


Per  square 
inch. 


Compres- 
sion per 

frnr.h. 


Successive 
compres- 
sion per 
inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Bemarks. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
10,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,250 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
61,250 


Inch. 
0. 

.00006 
.00010 
.00016 
.00020 
.00026 
.00030 
.00038 
.00042 
.00048 
.00054 
.00060 
.00064 
.00072 
.00080 
.00082 
.00090 
.00096 
.00102 
.00108 
.00118 
.00124 
.00130 
.00138 
.00146 
.00158 
.00164 
.00172 
.00184 
.00198 
.00212 
.00230 
.00244 
.00266 
.00284 
.00320 
.00344 
.00370 
.00410 
.00450 
.00492 
.00528 
.00570 
.00612 


.00710 
.00742 
.00774 
.00608 
.00830 


Inch. 

0. 

.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00008 
.00004 
.00006 
.00006 
.00006 
.00004 
.00008 
.00008 
.00002 
.00008 
.00006 
.00006 
.00006 
.00010 
.00006 
.00006 
.00008 
.00008 
.00012 
.00006 
.00008 
.00012 
.00014 
.00014 
.00018 
.00014 
.00022 
.00018 
.00036 
.00024 
.00026 
.00040 
.00040 
.00042 
.00036 
.00042 
.00042 
.00050 
.00048 
.00032 


.00034 
.00022 


Inch. 
0. 


Inch. 
0. 


Initial  load. 


.00002 


.00002 


.00008 


.00006 


.00014 


.00024 


.00010 


.00052 


.00028 


.00114 


.00062 


.00256 


.00142 


.00184 


.00590 


.00150 


Ultimate  strength. 


Failed  by  triple  flexure,    Deflected  obliquely, 
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12-INCH   B.  L.  RIFLED   MOKTARS. 

Body  No.  43. 


No.  4984. 


Marks,  ""ft** 
Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
por  inch. 

Successive 

Permanent 
act. 

Successive 

Remarks. 

Total. 

Por  square 
inch. 

elongation 
per  inch. 

pernjuncut 
set. 

Pound*. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9. 000 
10,000 
11,000 
12, 000 
13, 000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22. 000 
23,  000 
24, 000 
25.  000 
30,  550 

Pound*. 
1,000 
2,000 
3.000 
4,000 
5,000 
6.000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
.14,000 
15,  000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22, 000 
23,000 
24,000 
25,  000 
30,550 

Inch. 
0. 

.  000050 
. 000095 
. 000125 
. 000160 
. 000205 
. 000250 

.  000300 

.  000350 
.  000405 
. 000460 
.  000525 
.  000595 
.  000650 
.  000710 
.  000785 
.  000850 
.  000930 
.001005 
.001100 
.  001200 
.001300 
.001415 
.001555 
.  001740 

Inch. 
0. 

. 000050 
. 000045 

.  oooo:to 

. 000035 
. 000045 
.000045 
. 000050 
. 000050 
.  000055 
. 000055 
. 000065 
. 000070 
.000055 
. 000060 
. 000075 
.  000065 
. 000080 
.000075 
. 000095 
. 000100 
.000100 
.000115 
.000140 
.000185 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

o: 

. 000005 

. 000005 

.  000015 

. 000010 

. 000045 

.000030 

. 0000S5 

. 000040 

.000140 

. 000055 

.000215 

.  000.175 

. 000350 
.  000455 

.000135 
.000105 

Fractured  1".40  from  neck.    Appearance,  granular. 


12-INCH   B.  L.  RIFLED   MORTARS. 
No.  4986. 
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Marks,12MMYE' 
Diameter,  l".i29. 
Seetional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

TotaL 

Per  square 
inch. 

!    I*€ru.nds. 
\         1,  000 
1         2   000 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8.000 

9.000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19, 000 

20,000 

21.000 

22.000 

23,000 

24,000 

25,000 

31, 100 

Inch. 
0. 

.  000050 
. 000095 
.000145 
. 000190 
. 000245 
.  000295 
.  000345 
.  000395 
.  000445 
.  000500 
.000550 
.000605 
.  000665 
. 000740 
.000800 
.  000855 
. 000040 
.001010 
.001090 
.001150 
.001245 

.001340 

.001445 
.001560 

Inch. 
0. 

.  000050 
.  O:iO045 
.  000050 
.  000045 
.  000055 
. 000050 
. 000050 
.  000050 
. 000050 
.  000055 
.  000050 
.  000055 
.000060 
.  000075 
.  000060 
.  000055 
.  00ti085 
.  000070 
.  000080 
.  OOOOCO 
. 000095 
. 000005 
.000105 
.000115 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

1         3,  000 

1         4,000 

I         5,000 

0. 

1         0,000 

1         7,000 

1         8,000 
I         9,000 
1      10,000 
I      11.000 

.  00(005 

.000005 

1      12. 000 
1      13,000 

.  000010 

. 000005 

\      14,000 
1      15, 000 

.  000025 

. 000015 

I      16,000 
\     17.000 

. 000045 

.  000020 

l     18,000 
I      10, 000 

. 000000 

.000015 

20,000 
1     21.  OOO 

.  000100 

.000040 

22.000 
23.000 
24,  000 
2T>,  000- 
31,100 

.  000140 

.000040 

.  000205 
.  000260 

. 000065 
. 000055 

Fractured  9".50  from  neck.    Appearance,  granular. 
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12-INCH   B.  L.  RIFLED   MORTARS. 


No.  1164. 


12ME-TE, 


Marks,  12M£^ 

Length,  10".5. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


Applied  loads. 


Total. 


Per  square 
inch. 


Compres- 
sion per 
inch. 


Successive 
compres- 
sion per 
inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10, 000  ■ 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
63,250 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32v000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
63,250 


Inch. 
0. 
.00004 
.00008 
.00012 
.00018 
.00020 
.00024 
.00030 
.00034 
.00040 
.00042 
.00050 
.00056 
.00062 
.00070 
.00074 
.00080 
.00090 
.00096 
.00100 
.00104 
.00112 
.00118 
.00124 
.00134 
.00140 
.00148 
.00158 
.00166 
.00178 
.00192 
.00204 
.00220 
.002.'<8 
.00258 
.00286 
.00312 
.00344 
.00378 
.00422 
.00460 
.00490 
.00550 
.00590 
.00640 
.00690 
.00732 
.00786 
.00830 
.00870 


Inch. 
0. 

.00004 
. 00004 
. 00004 
.00006 
.00002 
.00004 
.00006 
.00004 
.00006 
.00002 
.00008 
.00006 
.00006 
.00008  . 
.00004 
.00006 
.00010 
.00006 
.00004 
.00004 
.00008 
.00006 
.00006 
.00010 
.00006 
.00008 
.00010 
.00008 
.00012 
.00014 
.00012 
.00016 
. 00018 
.00020 
.00028 
.00026 
.00032 
.00034 
.00044 
.00038 
.00030 
.00060 
.00040 
.00050 
.00050 
.00042 
.00054 
.00044 
.00040 


Inch. 
0. 


Inch. 
0. 


Initial  load. 


.00002 


.00002 


. C0008 


.00004 


. 00316 


.00008 


.00038 


.00022 


.00100 


.00062 


.00238 


.00138 


.00434 


.00196 


.00632 


.00198 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  obliquely  upward. 


12-INCH   B.  L.  RIFLED   MORTARS. 
No,  1156. 


159 


Marks,  12MB^0TB- 
Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Per  square 
inch. 


Compres- 
sion per 
inch. 


Successive 
compres- 
sion per 
inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pounds. 

1,000 
2,000 
3,000 
4,000 
0,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,  (KM) 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
23,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49,000 
50.000 
62,450 


Pound*. 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23, 000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
62,450 


Inch. 
0. 
.00006 
.00010 
.00016 
.00020 
.00022 
. 00026 
.00032 
.00040 
.00048 
.00052 
.00056 
.00060 
.00006 
.00072 
.00080 
.00090 
.00092 
.00100 
.00104 
.00112 
.00118 
.00124 
.00132 
.00140 
.00148 
.00154 
.00162 
.00172 
.00184 
.00200 
.00210 
.00230 
.00244 
.00270 


.00332 
.00358 


.00436 
.00476 
.00518 
.00566 
.00624 
.00682 
.00740 
.00786 
.00850 
.00900 
.00970 


Inch. 
0. 

.00006 
.00004 
.00006 
.00004 
.00002 
.00004 
.00006 
. 00OOH 
.  00008 
. 00004 
.004)04 
.00004 
.00006 
.  00006 
.00008 
.00010 
.00002 
.00008 
.00004 
.00008 
.00000 
.  0000(1 
.00008 
.00008 
.00008 
.00006 
.00008 
.00010 
.00012 
.  00016 
.00010 
.00020 
.00014 
.00026 
. 00032 
.00030 
.00026 
.00034 
.00044 
.00040 
.00042 
.00048 
.00058 
.00058 
.00058 
.00040 
.00064 
.00050 
.00070 


Inch. 
0. 


Inch. 
0. 


Initial  load. 


.00002 


.00008 


. 00006 


.00004 


.00010 


.00046 


.00024 


.00110 


. C0470 


•C0728 


.00064 


.00148 


.00212 


.00258 


Ultimate  strength. 


Failed  by  triple  flexure*    Deflected  obliquely  downward. 
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Length  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


No.  1156. 


Applied  loads. 

Compres- 
sion por 
inch. 

Successive 
compres- 
sion per 
iuoh. 

Permanent 
<eet. 

Successive 

permanent 

set. 

Remarks. 

T»taL  lp*Ksr- 

Pounds. 

1,000 

•2,000 

3.000 

4.000 

5,000 

6.000 

7.000 

8.000 

9, 000 

10.000 

11.000 

12,000 

13,000 

Poundi. 

1,000 
2,000 
3,000 
4, 000 
5.000 
6.  000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
67,550 

Inch. 
0. 

.00004 
.00010 
.00014 
.01)016 
.  OOO'JO 
.  00022 
.  00028 
.  00032 
.  00036 
.00010 
.  00048 
.  00030 
.00:>."i8 
. 00002 

Inch. 
0. 

. 00004 
. 00006 
.  00004 
. 00002 
.  00..04 
.  001)02 
. 00006 
.  00004 
.  00004 
.  00004 
. 00008 
. 00002 
.00008 
.00004 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

::.::::::::: 

i 

0. 

14,000 

15,  000 
67,550 

1 

Failed  by  triple  flexure.    Deflected  sidewise. 

12-INCH  B.  L.  RIFLED  MORTARS. 

Chemical  composition  of  cast-iron  bodies. 


Ten- 
sion 
test 
num- 
ber. 

No.  of 
body. 

31 
31 

Mark 
on  spec- 
imen. 

Carbon. 

Manga- 
nese. 

Silicon. 

Sul- 
phur. 

Phos- 
phorus. 

Total. 

Graph- 
itic. 

Com- 
bined. 

Copper. 

4945 
4946 

BT,.. 

MT,.. 

2.727 
2.451 

1.911 
2.009 

0.816 
0.  352 

0.451 
0.449 

1.090 
1.042 

0.066 
0.065 

0.344 
0.317 

0.007 
0.005 

4929 
4930 

33 
33 

BT,  .. 

MT,.. 

2.465 
2.492 

1.908 
1. 957 

0.557 
0.535 

0.439 
0.441 

0.940 
1.174 

0.088 
0.089 

0.274 
0.268 

0.006 
0.008 

4935 
4936 

34 
34 

BT'.. 
MT,.. 

1 

2. 577 
2. 508 

2.102 
2.009 

0.475 
0.4G9 

0. 439 
0. 432 

1. 128 
1.  128 

0. 083 
0.096 

0.327 
0.  338 

0.008 
0.  008 

4943 
4944 

37 
37 

BT,.. 
MT,.. 

2.508 
2.500 

2.116 

1.  805 

0.392 
0.671 

0. 462 
0. 459 

1.071 
1.034 

0.063 
0.077 

0.  250 
0.  240 

0.008 
0.008 

4947 
4948 

38 
38 

BT,.. 
MT,.. 

2.448 
2. 459 

1.840 
1.854 

0.  608 
0.G05 

0.460 
0.457 

0. 987 
1. 002 

0.  064 
0.061 

0.  306 
0.271 

0.008 
0.010 

4954 
4955 

39 
30 

BT,.. 
MT,.. 

2.525 
2.454 

2.113 
1.971 

0.412 
0.483 

0. 464 
0. 462 

0.911 
I.  043 

0.047 
0.058 

0. 276  1  0.  008 
0.282  |  0.008 

4964 
4965 

40 
40 

B  T,.. 
MT,.. 

2.533 
2.5-10 

1.903 
1. 914 

0.  630 
0.635 

0.467 

0.459 

0.  940 
0.  902 

0. 062 
0.  066 

0.277  1  0.009 

0.285     0.005 

1 

4976 
4977 

41 
41 

BT... 
MT,.. 

2.290 
2. 315 

1.  935 
1. 060 

0.  355 
0.355 

0.464 
0.457 

0. 949 
1. 150 

0. 075 
0.075 

0.  251  1  0. 007 
0.262  1  0.007 

4980 

4981 

42 
42 

BT,.. 
MT,.. 

2. 645 
2.549 

2.099 
2.094 

0.  546 
0.455 

0.454 
0.470 

0.987 
0.883 

0.081 
0.078 

0.  285  1  0.  012 
0.280  1  0.009 

5008 
5009 

42 
42 

BT,.. 
MT,.. 

2.  536 
2.  522 

1.941 
1.  rJ04 

0.  595 
0.619 

0.458 
0.451 

0. 686 
0. 705 

0. 082 
0.070 

0. 372     0.  005 
0.370  :  0.005 

4981 
4985 

43 
43 

BT,  .. 
BT,.. 

2.519 
2.  339 

1.887 
1.881 

0.  632 
0.  458 

0. 451 
0.458 

1.061 
1. 000 

0. 075 
0. 080 

0.291   1  0.010 
0.  267  i  0. 010 
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13-nrCH  B,  L.  RIFLED  MORTAES. 

TABULATION  OF  TENSION  SPECIMENS  FROM  CAST-IRON  BODIES. 


No.  of 
test. 


Number 
of- 


Mor-  Speci- 
tar. '  men. 


4945 


487 
488 

489 
490 

491 
492 
493 
494 
495 
490 

4929 

4930 
457 

458 
459 

4001 

861 

462  < 

463 

464 

465 

466 

49S5 


4936 

34 

467 

34 

468 

34 

469 

34 

470 

34 

471 

84 

472 

34 

473 

34 

474* 

84 

476 

34 

476 

34 

4943 


477 
478 
479 
480 
481 
482 
483 
484 
485 
486 

4947 
4948 
497 
498 
499 
500 
501 
502 
508 
504 
505 
506 

4954 

4965 


37 


Position 
in  body. 


Breech 

Muzzle 

Breech 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 

...do.. 

Muzzle 
....do.. 

...do.. 

Breeoh . 
Muzzle . 
Breech  . 
....do... 
...do... 
...do... 
...do... 
...do... 
...do  ... 
Muzzle . 
...do... 
...do... 

Breech.. 


Muzzle . 

Breeoh.. 

...do... 

...do... 
....do... 
....do... 

...do... 

...do... 

Muzzle . 

...do... 

...do  ... 

Breeoh.. 


Muzzle 


Breeoh. . 

...do... 

...do... 
....do... 
do., 
.do.. 
....do... 

Muzzle , 
....do... 

...do.. 

Breech.. 

Muzzle  . 

Breech. 

...do... 

...do... 
....do... 
....do... 
.do... 
....do... 

Muzzle  . 
do  ... 

...do., 

Breeoh. 
Musxle 


Location 
of  speci- 
men. 


Inside . . 


...do 

...do 

Outside. 

...do.. 

Inside. . 

...do.. 

Outside 

...do.. 

Inside . . 

Outside 

...do.. 


Inside.. 
...do... 
...do... 
Outside. 
...do... 
Inside . . 
...do... 
Outside. 
...do... 
Inside  . . 
Outside. 
...do... 

Inside . . 


...do  ... 
...do... 
Outside. 
...do... 
Inside . . 
...do... 
Outside. 
...do... 
Inside . . 
Outside. 
...do... 

Inside.. 


.do. 


...do... 
Outside. 
...do ... 
Inside.. 
...do... 
Outside. 
...do... 
Inside . . 
Outside. 
...do  ... 

Inside . . 
...do... 
...do... 
Outside. 
...do... 
Inside . . 
...do... 
Outside. 
...do  .. 
Inside.. 
Outside. 
...do... 

Inside.. 

...do.., 


Length 
stem. 


Inches. 
23 

23 
Grooved 
....do... 
.do... 
....do... 

..do... 

..do... 

..do... 

..do... 
....do... 
....do... 

23 
23 
Grooved 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 

.do... 

.do... 


Grooved 
...do... 
....do... 

.do... 

.do... 

.do... 

.do... 
....do... 
....do... 
...do... 

23 


Grooved 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
....do  .. 
...do.. 
....do... 

23 

23 

Grooved 

...do... 

...do... 
....do... 
....do 

...do... 

...do. 
....do. 
....do... 
....p>.. 


Sec- 
tional 


H.  B*,  93 11 


q.ineh, 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
LOO 
LOO 

LOO 
LOO 
1.00 
LOO 
1.00 
1.00 
LOO 
LOO 
LOO 
1.00 
LOO 
LOO 

LOO 


LOO 
LOO 
LOO 
1.00 
LOO 
LOO 
LOO 
1.00 
LOO 
LOO 
LOO 

1.00 


LOO 

LOO 
1.00 
1.00 
LOO 
LOO 
LOO 
LOO 
1.00 
LOO 
LOO 

1.00 
LOO 
LOO 
LOO 
LOO 
1.00 
LOO 
LOO 
LOO 
1.00 
LOO 
LOO 

LOO 

100 


Tensile 
rtreugtb 

per 
square 

inch. 


Pound*. 
26.470 

33,180 
30,890 
33,280 
34,480 
33,220 
32,320 
34,150 
34,270 
32,400 
33,820 
36,500 

28,330 
31,210 
32,850 
32,990 
34,200 
35,310 
34,880 
34,140 
33.820 
84,200 
32,360 
36,380 

26,630 


Fracture. 


Granular,    with 
coarse  spangles. 

Granular 

do 


..do... 

..do... 

..do... 

..do... 

..do... 

..do... 

..do... 

| do... 

! do... 

I do... 

: do... 

do... 

do... 

I do... 

..do... 

..do... 

..do... 

..do... 

..do... 
do... 

..do... 


27,800 


31,240 

30,800 
33,350 
33,600 
3L000 
83,900 
81,950 
35,400 
36,600 
34,850 
36,000 

30,900 
32,400 
35,600 
32,750 
33,400 
34,250 
31,760 
34,800 
33,700 
35,250 
33,950 
37,050 

29,990 

89,100 


S] 


•pe- 
lflc 
gray, 
ity. 


7. 3136 
7.3309 
7.3077 


7.3314 
7.3349 
7.3204 


7.3517 
7.3418 
7.3244 


Hard- 
ness. 


Medium  fine 
granular,  with 
ooarse  dark 
spangles. 

Granular 

do 

do 

do 

.....do 

do 

do 

do 

do 

do 

....do 


Granular,  with 
coarse  dark 


Uniform  granu- 
lar, mottled. 

Granular 

do 

....do 

do 

do 

do 

.....do 

do 

do 

do 


.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do- 
do., 
.do- 
.do.. 
.do.. 
.do- 


Granular,    with 

dark  spangles. 

Granular 


7.3274 
7.3359 
7.3334 


7.2807 
7.2955 
7.2708 


7.2884 
7.2567 
7.2690 


7.3422 
7.3409 
7.2928 


7.3457 
7.3474 
7.3375 


7.3237 
7.3214 
7.3096 


7.3230 
7.3283 
7.3276 


15.05 
16.31 
15.83 


19.40 
19.70 
17.62 


17.35 
17.62 
17.06 


18.29 
17.90 
16.64 


15.43 
15.67 
14.54 


16.90 
16.39 
15.13 


17.26 
17.17 
17.26 


19.49 
18.28 
17.44 


15.28 
15.91 
15.67 


18.09, 
17.81 
16.90 
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Tabulation  of  tension  specimens  from  cctst-iron  bodies — Continued. 


No.of| 
teat. 


Mor-  Sped- 
tar.   men. 


Number 
of- 


Position 
in  body. 


Location 
of  speci- 
men. 


Length 
a  tern. 


Sec 
tional 
area. 


Tensile 
strength 

per 
square 
inch. 


Fracture. 


Spe- 
cific 
grav- 
ity- 


Hard- 
ness. 


607 
608 
609 
610 
611 
612 
613 
514 
615 
516 

4064 
4965 

517 
618 

519 
520 
521 
522 
523 
524 
525 


4976 
4977 
527 
528 
629 
530 
531 
532 
533 
534 
535 
630 

4980 
4081 
537 
638 
539 
540 
641 
542 
543 
544 
545 
646 

6008 

5009 
665 
506 
567 


570 
571 
572 
573 
574 

4984 
4985 
647 
548 
549 
550 
551 
552 
553 
554 
555 
656 


Breech.. 
...do... 
....do... 
...do... 
...do... 
...do... 
...do... 
Muzzle . 
...do... 
...do... 

Breech.. 
Muzzle  . 

Breech.. 
....do... 

....do... 
...do... 
....do... 
....do... 
...do... 
Muzzle  . 
...  do.. 
....do. 

Breech.. 

Muzzle 

Breech., 
....do.. 
....do... 
....do  . 
....do.. 
....do.. 

...do.. 

Muzzle 
....do... 

...do... 

Breech . 

Muzzle 

Breech, 
.-..do.. 
....do.. 
....do.. 
...  do.. 
....do... 
....do.. 

Muzzle 
....do.. 
....do.. 

Breech . 

Muzzle  . 

Breech . 
....do.. 
....do... 

...do... 
....do... 
....do... 
....do... 

Muzzle . 
....do... 
....do... 


....do.. 
Muzzle 
Breech., 

....do... 

....do.. 

....do... 

....do... 

....do... 

....do... 
Muzzle  . 

....do... 

....do... 


Inside . . 
Outside. 
...do... 
Inside . . 
...do... 
Outside. 
...do... 
Inside . . 
Outside. 
...do... 


Inside . 
...do.. 


Inches. 
Grooved 
...do... 
...do... 
...do.. 
...do.. 
...do... 
...do... 
...do 
...do 
...do 


...do.. 
Outside 

...do... 
Inside . . 
...do... 
Outside. 
...do... 
Inside . . 
Outside 
...do.. 

Inside . . 
...do.. 
...do... 
Outside 
...do.. 
Inside . 
...do.. 
Outside 
...do.. 
Inside . 
Outside 
...do.. 


23 
23 

Grooved 
...do.:. 

....do. 
....do. 
. . .  .do  . 
....do. 
....do. 
....do. 
. . .  .do  . 
....do. 

23 
23 

Grooved 

....do.. 

....do.. 

....do.. 

. . .  .do  . . 

....do.. 

....do.. 

....do.. 

....do.. 

....do.. 


Inside . .  23 

...do...  23 

do  ..   '  Grooved 

Outside.  I....  do 


....do 

Inside . . 
....do.. 

Outside 
....do... 

Inside . . 

Outside. 
....do... 

Inside . 


...do.. 
...do... 
Outside. 
...do... 
Inside . . 
...do... 
Outeido 
...do... 
Inside  . . 
Outside. 
...do... 

Inside . . 
...do... 
...do... 
Outside. 
...do... 
Inside . . 
...do... 
Outside. 
...do... 
Inside . . 
Outside. 
...do... 


...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 

23 

23 
Grooved 
...do.. 

do.. 

do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 

23 
23 

Grooved 

...do... 

...do... 

...do... 

...do  ... 

...do... 

...do... 

...do.. 

...do.. 

...do.. 


Sq.Uich. 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
L00 

1.00 
1.00 

1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.01) 
1.00 
1.00 
1.00 
1.00 

1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


Pounds, 
34,980 
33, 310 
32,700 
34,020 
85,450 
83,490 
83,060 
34,980 
33,820 
36,360 

32,180 
29,880 

34,840 


35,970 
33,650 
35,300 
34,460 
33,990 
33,180 
35,100 
36, 130 

29,850 
30, 850 
30,450 
31,700 
33,360 
24,800 
31,050 
31,750 
32,950 
32,400 
29,900 
31, 300 

30,350 
30,100 
33,350 
34,200 
33,650 
32,800 
33,550 
35,500 
33,900 
35, 250 
31,900 
32,850 

26, 410 

31,990 
33, 510 
33, 370 
35,600 
27,720 
34,890 
35,220 
35, 210 
84,550 
33,900 
38,100 

30,550 
31,100 
32,900 
34, 050 
32, 150 
25,350 
35,300 
36,650 
35,350 
38,150 
33.600 
35,900 


Granular . 
....do.... 

do.... 

do  .... 

do.... 

do.... 

do.... 

do.... 

.....do.... 
.....do.... 


7.8346 
7. 8353 
7.3058 


7.3333 
7. 3350 
7.3292 


....do 

Granular,    wtih 

coarse  spangles. 

Granular 

Granular,    with 

coarse  spangles. 

Granular 

....do 

....do 

do 

....do 

....do 

•....do 

....do 


7.3416 
7.3570 


7.3363 


7. 3334 
7.3467 
7. 3412 


....do. 
....do. 
....de. 
....do. 
. . .  .do  . 
....do. 
....do. 
...do. 
....do. 
....do. 
....do. 
....do. 


...do 

...do 

...do 

...do 

.do 


7. 3268 
7. 3377 
7.3334 


7. 3239 
7.3351 
7.3319 


...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 


Granular,    -with 
coarse  spangles. 

Granular 

....do 

do 

do 

....do 

do 

....do 

....do 

do 

....do 

....do 


7.3268 
7.3477 
7.3266 


7.3582 
7. 3479 
7.3426 


7. 3438 
7.3422 
7. 3232 


7.3470 
7.8448 
7. 3371 


do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


7.8387 
7.3413 
7.3051 


17.44 
16.23 
14.98 


18.78 
19.08 
17.62 


16.73 
17.44 


16.66 


20. 03 
17.71 
17.26 


17.17 
18.63 
16.99 


19.08 
18.28 
17.35 


16.15 
16.31 
15.51 


19.18 

17.0 

17.99 


17.08 
17.85 
16.23 


19.81 
18.68 
18.88 


16.73 
17.08 
15.35 


7.3351 
7.3349 
7.3335 


19.60 
19.70 
18.98 
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12-INCH  B.  L.  RIFLED  MORTARS, 

TABULATION  OF  COMPRESSION  SPECIMENS  FROM  CAST-IRON  BODIES. 


2*  umber  of— 


No.  of 
test. 


1136 
1137 
1138 

1127 

1128 
1129 


1133 


1139 
1140 


1141 

1142 
1143 
1144 


1145 
1146 
1147 


1148 
1149 
1150 

1151 
1152 
1153 

1157 
1158 

1159 

1154 

1155 

1156 


Mor-!  Spec- 
tar,    iroen. 


31 
31 
31 

33 

33 
33 


I 

1130  34 

1131  J  34 

1132  '  34 


1134  37 

1135  |    37 


37 


38 


39 


10 


38 

38         10 


Position 
in  bod  v. 


Breech.. 
....do.. 
Muzzle 


2      Breech. 


....do 
Muzzle  . 


Breech. 


Location 
of  speci- 
men. 


Indies. 
Inside  . .     10. 5 


Total 

length. 


Sec- 
tional 
area. 


Ultimate 

strength 

per 

square 

inch. 


Sq.inch.\  Pound*. 
1.00         59,880 


Radial . . 
Inside  . . 


.do. 


Radial . 
Inside  . 


.do. 


....do  ...I  Radial. 
Muzzle  .    Inside  . 


Breech . 


...do.. 
Muzzle 


Breech.. 
...do... 


Muzzle  . 


Breech.. 
...do... 
Muzzle  . 


.do. 


10.5 
10.5 

10.5 

10.5 
10.5 

10.5 
10.5 
10.5 

10.5 


Radial..     10.5 
Inside..     10.5 


....do...      10.5 
Radial . .     10. 5 


Inside  . .     10. 5 


...do... 
Radial . . 
Inside  . . 


Breech do  .. 

...do  ...;  Radial. 
Muzzle  .  Inside  . 

Breech.. do  .. 

...do  ..J  Radial. 
Muzzle  .   Inside 


Breech. 
...do  .. 
Muzzle 


Breech. 
...do.. 


Muzzle  . 
Breech. 
...do.. 
Muzzle 


...do.. 
Radial . 
Inside  . 


...do.. 
Radial . 


Inside  . 
...do  .. 
Radial . 
Inside  . 


10.5 
10.5 
10.5 


10.5 
10.5 
10.5 


10.5 
10.5 
10.5 

10.5 
10.5 
10.5 

10.5 
10.5 

10.5 

10.5 

10.5 

10.5 


1.00 
1.00 

1.00 

1.00 
1.00 

1.00 
1.00 
1.00 

1.00 

1.00 

1.00 

1.00 
1.00 

1.00 

1.00 
1.00 
1.00 


1.00 
1.00 
1.00 


1.00 
1.00 
1.00 

1.00 
1.00 
1.00 

1.00 
1.00 

1.00 

1.00 

1.00 

1.00 


60,580 
66,180 

61,000 

60,860 
64,100 

57,150 
52,000 
61,300 

61,800 

60,800 

67,800 

59, 420 
58,760 

64,710 

61,980 
59,100 
67,600 


61,680 
61,600 
67,420 


61,250 
63,650 
65,450 

63,550 
62.300 
67,750 

63,790 
61,050 

68,280 

63,250 

62,450 

67,550 


Manner  of  fail- 
ure. 


Triple  flexure, 
downward. 

Triple  flexure, 
upward. 

Triple  flexure, 
horizontally. 

Triple   flexure, 

upward    and 

sidewise. 
Triple   flexure, 

sidewise. 
Triple   flexure, 

upward. 

Triple    flexure, 

downward. 
Triple    flexure, 

upward. 
Triple    flexure. 

sidewise    and 

upward. 

Triple  flexure, 
downward 
and  sidewise. 

Triple  flexure, 
upward. 

do 


....do 

Triple  flexure, 
horizontally 
and  upward. 

Triple  flexure, 
horizontally. 

Triple    flexure, 

upward. 
Triple   flexure, 

sidewise. 
Triple    flexure, 

upward. 


do 

do 

Triple  flexure, 
sidewise. 

Triple    flexure, 

obliquely. 
Triple   flexure, 

upward. 
Triple   flexure, 

sidewise. 

Triple  flexure, 
downward. 

Triple  flexure, 
sidewise. 

Triple  flexure, 
upward. 


Spe- 
cific 
jrrav- 

ity. 


....do 

Triple   flexure, 

sidewise. 
....do 


Triple  flexure, 

upward. 
Triple    flexure, 

downward. 
Triple    flexure, 

sidewise. 


Hard- 
ness. 


7ftrifw7vjB.L  .Hz/Zed,  CQZoTiarty 


JTerurioTt^ 


*«5 


+  7.0    -* 


>T.<? 


7&7icu>iJti/ 


k-       4* 

-4 

i 

r 

■ 

s*6 


Co7n2>Te&aio7t/ 


70.& 


.•5 


HSi./i. 68  3 


JBreecTi,  erz^ly 


J* 


na^^ifc. 


#3,+- 


HEx 


..#£. 


.53  3 


jy&uzzZ&omZs 


HEx.  ./JL-. 53  3 


1MHCH  B.  L.  RIFLE  MORTAES. 

Diagrams  showing  chemical  composition,  tensile  strength,  specific 
gravity,  and  hardness  of  cast-iron  bodies. 

The  full  lines  in  the  diagrams  represent  results  obtained  with  the 
long  tension  specimens. 

The  mean  results  of  the  grooved  tenacity  specimens  are  plotted 
in  dotted  lines,  rejecting  from  the  averages  and  indicating  on  the 
diagrams  by  dotted  circles  specimens  which  gave  exceptionally  high 
tensile  strength. 

165 


MFLE-BARREL  STEEL 


167 


RIFLE-BARREL   STEEL. 


169 


STo.  4921. 
Marks,  PB. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3". 


ApplH 

riL  loads. 

Per  square 
inch. 

Elongation 
per Inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Pounds. 
250 
1,250 
2,500 
•ft,  000 
7.500 
8,750 
10,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,5)0 
12,750 
13,000 
13,250 
13,500 
13,760 
14,000 
14,500 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
94,000 
96,000 
98,000 
100,000 
102,000 
103,840 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
1 001133 
.001300 
.001467 
.001533 
.001600 
.004367 
.005333 
.006063 
..006367 
.007000 
.007367 
.008000 
.008500 
.000167 
.010333 
.011333 
.012833 
.014000 
.015333 
.016667 
.018000 
.019667 
.021500 
.023000 
.024667 
.026667 
.028667 
.031000 
.033333 
.036000 
.039000 
.043000 
.046667 
.051667 
.0600 
.0700 
.0833 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000167 
.000167 
.000066 
.000067 
.002767 
.000966 
.000700 
.000334 
.000633 
.000367 
.000633 
.000500 
.000667 
.C00166 
.001000 
.001500  * 
.001167 
.001333 
.001334 
.001333 
.001667 
.001833 
.001500 
.001667 
.002000 
.002000 
.002338 
.002333 
.002667 
.003000 
.004000 
.003667 
.005000 
.008333 
.0100 
.0133 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

0. 

0. 

Elastic  limit. 
Tensile  strength. 

i 

t    15,000 

15,500 

16,000 

i 

16,500 
17,000 
17,600 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24,000 
24,500 
26,000 
25,500 
25,960 

1 

1 

1 

1 

I    

| 

1 

I 

' 

t 

*  i i" 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  103,840 

Elastic  limit  per  square  inch  of  original  section do...    47.000 

Elongation  per  inch  after  rupture • inch..      .1667 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Seduction  in  diameter  at  point  of  rupture do...       .084 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.6 

Position  of  rapture 1".  5  from  neck 

Character  of  broken  surface granular,  60  per  cent;  silky,  40  per  cent 

Elongation  of  inch  sections ".  14, ".  24*. ".  12 

Cliemical  composition. 

Per  cent. 

Total  carbon 0.529 

Graphitic  carbon 0.010 

Combined  carbon * 0.519 

Manganese 0.248 

Silicon 0.125 

Sulphur *.'. 0.019 

Phosphorus 0.023 

Copper .*..."."."."...'. 0-WO 
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Sb.  4922. 
Mark  H. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11.250 
11,500 
11,750 
12,000 
12,250 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16.500 
17,000 
17,500 
17,680 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62, 000 
64,000 
66,000 
68,000 
70,000 
70,720 

Inch. 
0. 

.000067 
.000267 
.000533 
.000833 
.001033 
.001200 
.001267 
.012667 
.018267 
.019000 
.020000 
. 021400 
.  023000 
.024500 
.025667 
.027667 
.031000 
. 035300 
.040000 
.045333 
.052333 
.0600 
.0700 
.0833 
.1067 
.1467 

Inch. 
0. 

.O00OG7 
.000200 
. 0002G6 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elastic  limit. 
Tensile  strength. 

.000300 
.000200 
. 000167 
.  000067 
.011400 
.005600 
.000733 
.001000 

°-    . 

0. 

f. 

.001400 

.001600 

.001500 

.001167 

.002000 

.003333 

.004300 

.004700 

.005333 

.  007000 

.  C07667 

.0100 

.0133 

.0233 

.0400 

j. 

General  summaiy. 

Tensile  strength  per  square  inch  of  original  section pounds. .    70, 720 

Elastic  limit  per  square  inch  of  original  section do...    41,000 

Elongation  per  inch  after  rupture inch..      .2800 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001267 

Reduction  in  diameter  at  point  of  rupture do. . .       .  164 

Reduction  in  area  after  rupture,  per  cent  of  original  sec t  ion 49. 7 

Position  of  rupture 1".77  from  neck 

Character  of  broken  surface ailky 

Elongation  of  inch  sections ".19,  ".46*.  ".19 

Chemical  composition. 

Per  cent. 

Total  carbon 0.402 

Graphitic  carbon 0. 012 

Combined  carbon 0. 390 

Hangan  ese 0.151 

Silicon v 0.094 

Sulphur 0.020 

Phosphorus 0.025 

Copper 0. 000 


RIFLE-BARREL   STEEL. 
No.  4923. 
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MarkB,  S  J  E  X  P. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3". 


Applied  loads. 

Elongation 
per  mch. 

Successive 
elongation 
perinoh. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10.000 

11,250 

12,500 

13,750 

15,000 

16,250 

16,500 

16,750 

17.000 

17,250 
17,600 
IK,  000 
18,500 
19,000 
19,600 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 
45, 0(10 
50,000 
55,000 
60,000 
65.000 
66.000 
67,000 

68,000 

69,000 
70.000 
72,000 
74,000 
70,000 
78.000 
80,000 
82. 000 
84.000 
86,000 
88,000 
90,000 
91,000 

Inch. 
0. 
.000100 
.000300 
.000667 
.001000 
.001200 
.001333 
.001500 
.001667 
.001833 
.002000 
.002167 
.002200 
.002267 
C   .002333 
\    .024733 
.025667 
.027000 
.029667 
.  0.U000 
.037667 
.041667 
.0467 
.0533 
.0600 
.0700 
.0833 
.1100 
.1533 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000200 
.000133 
.000167 
.000167 
.000166 
.000167 
.000167 
.000033 
.000067 
.000066 
.022400 
.000934 
.001338 
.002667 
.004333 
.003667 
.004000 
.005033 
.0066 
.0067 
.0100 
.0133 
.0267 
.0433 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

» 

EUstio  limit. 

/ 

Tensile  strength. 

0. 

0. 

1 

i 

i 

i 

1 

i 

22,750 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    91,000 

Elastic  limit  per  square  inch  of  original  section do...    68,000 

Elongation  per  inch  after  rupture inch..      .2500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .002333 

Seduction  in  diameter  at  point  of  rupture do . . .        .184 

Reduction  in  area  after  rupture,  per  cent  of  original  section 64. 6 

Position  of  rupture 1".  4  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".  14, ".  38*.  "•  23 

Chemical  composition. 

Per  cent. 

Total  carbon , 0.287 

Graphitic  carbon.. "" 0.011 

Combined  carbon     "\ ." 0.276 

Maganese 0.570 

Silicon 0.169 

Sulphur \\ 0.045 

Phosphorus...    0.026 

Copper \\ 0.000 
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No.  4925. 

Marks,  Ai 

Diameter,  ".5G4. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 
250 
1.250 
2,500. 
5,000 
7,500 
10,000 
11,250 
12, 500 
13,750 
15,000 
10.  250 
16,500 
16,750 
17,000 
17,250 
17,500 
18,000 
18,500 
19.000 
19,500 
20, 000 
20,  500 
21,000 
21,500 
22.000 
22, 500 
23,000 
23,500 
24.000 
24.500 
25,000 
25,500 
26,000 
26,500 
27,000 
27.500 
27,620 


Per  square 
inch. 


Pounds. 
1,000 
6,000 
10,030 
20,000 
30,000 
40,000 
45,000 
50.000 
65, 000 
60,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72  000 
74,000 
76, 000 
78,000 
80,000 
82,000 
84,000 
86, 000 
88,000 
90,000 
92.000 
94,000 
96,000 
98,000 
100, 000 
102, 000 
104.000 
106,000 
108, 000 
110, 000 
110,080 


Elongation  'Successive 
perSch  elongation 
v  per  inch. 


Inch. 
0. 

.000100 
.060300 
.000633 
.001000 
.001H33 
.001533 
.  001700 
.001867 
.  002J33 
.002233 
.006667 
.008833 
.009433 
.010000 
.011000 
.012333 
.013833 
.015500 
.017000 
. 019167 
. 021167 
.022667 
.024333 
.026667 
.029667 
.032000 
.034667 
.  037333 
.041000 
.045000 
.0500 
.0567 
.  0633 
.0767 
.1067 


***"  set. 


Inch. 
0. 

.000100 
.000200 
.000333 
.000367 
.000333 
.000200 
.000167 
.000167 
.000166 
.000200 
.004434 
.O021G6 
.000600 
.  000507 
.001000 
.001333 
.001500 
.001167 
. 001500 
.  002167 
. 002000 
.  001500  | 
.001666 
.  002334  I 
. 003000 
. 002333  I 
.  002007 
.002666  I 
.00J667 
.004000  I 
.0050    I 
.0067    | 
.0066    I 
.0134    | 
.0300 


Inch. 
0. 
0. 


.000033 


Inch. 


.000033 


Remarks. 


Initial  load. 


Elastic  limit. 


J 


Tensile  strength. 


General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  110,080 

Elastic  limit  per  square  inch  of  original  section do. . .    65, 000 

Elongation  per  inch  after  rupture inch..      .1367 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002233 

Reduction  in  diameter  at  point  of  rupture t do. . .        .064 

Redaction  in  area  after  rapture,  per  cent  of  original  section 18. 3 

Position  of  rupture 1".37  from  neck 

Character  of  brokon  surface granular,  dull  eccentric  spot 

Elongation  of  inch  sections ".13,  ".18*.  ".10 

Composition  combined  carbon,  per  cent 0. 290 


RIFLE-BARREL    STEEL. 
No.  4926. 
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Marks,  A2. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3  ". 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2,500 

6,000 

7,500 

10,000 

11,250 

12,500 

13,750 

15,000 

15,250 

15,500 

15,750 

16,000 

16,250 

16,500 

17,000 

17,500 

18,000 

18,000 

19,000 

10,600 

20,000 

20,500 

21,000 

21,500 

22,000 

22,500 

23,000 

23,500 

24,000 


Elongation 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
55,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
06,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
00,000 
92,000 
94,000 
96,000 


gfttl 

per  inch. 


Inch. 
0. 
.000067 
.000300 
.000633 
.000967 
.001300 
.001467 
.001667 
.001800 
.002000 
.002033 
.013333 
.014333 
.015000 
.015833 
.017333 
.010000 
.020667 
.  022000 
.026667 
.029667 
.032667 
.036000 
.039667 
.0433 
.0500 
.0567 
.0633 
.0767 
.0967 
.1600 


SaeceMive 
elongation 
per  inch. 


Inch. 
0. 
.000067 
.000233 
.000333 
.000334 
.000333 
.000167 
.000200 
.000133 
.000200 
.000033 
. 011300 
.001000 
.000667 
.000833 
.001500 
.001667 
.001667 
.001333 
.004667 
.003000 
.003000 
. 003333 
.003067 
.003633 
.0067 
.0067 
.0066 
.0134 
.0200 
.0633 


Permanent 
set. 


Inch. 


Successive 

permanent 

set. 


Inch. 


0.  I. 

"o." 


Remarks. 


Initial  load. 


i 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength, per  square  inch  of  original  section pounds..    96,000 

Static  limit  per  square  inch  of  original  section do. . .    61, 000 

Elongation  per  inch  after  rupture inch..      .2233 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002033 

Seduction  in  diameter  at  point  of  rupture do...       .144 

Seduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture 1".  7  from  neck 

Character  of  broken  surface tine  silky 

Elongation  of  inch  sections ".15,  ".38*.  .".14 

Composition  combined  carbon,  per  cent £.320 
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No.  4937. 
Marks,  4. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
260 
1,250 
2,500 
5,000 
7,600 
10,000 
12,500 
15,000 
15,250 
15,500 
15,750 
16,000 
16,250 
16, 500 
16, 750 
17,000 
17, 250 
17.500 
18.000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,380 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50.000 
60,000 
61,000 
62,000 
63,000 
64,000 
65.000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,  000 
76, 000 
78,000 
80,000 
82, 000 
84,000 
86,000 
88,000 
90,000 
02. 000 
94,000 
96,000 
97,520 

Ineh. 
0. 
.000067 
.000300 
.000633 
.000967 
.001300 
.001633 
.002000 
.002033 
.012333 
.012833 
. 013667 
.014267 
.015500 
.016667 
. 017333 
.018133 
.019667 
.  022000 
.024333 
.027000 
.029838 
.033000 
.0367 
.0400 
.0433 
.0500 
.0600 
.0667 
.0707 
.1000 

Ineh. 
0. 

.000067 
.000233 
.000333 
.000334 
.000333 
.000333 
.  000367 
.000033 
.010300 
.  000500 
.000834 
.001000 
.001233 
.001167 
.000666 
.000800 
.001534 
.002333 
.002333 
.002667 
.  002833 
.  003167 
.    .0037 
.0033 
.0033 
.0067 
.0100 
.0067 
.0100 
.0233 

Ineh. 
0. 

0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 
0. 
0. 
0. 

, 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    97, 520 

Elastic  limit  per  square  inch  of  original  section do . . .    61, 000 

Elongation  per  inch  after  rupture inch . .      .  2300 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002033 

Reduction  in  diameter  at  point  of  rupture do. . .        .  184 

Reduction  in  area  after  rupture,  per  cent  of  original  section 64. 6 

Position  of  rupture '. 1".  3  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".  30*, ".  27*. ".  12 


RIFLE-BARREL   STEEL. 
No.  4938. 
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Marks,  5. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

round*. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
12.500 
14,000 
14.250 
14, 500 
14,750 
15.000 
15,500 
16,000 
16,500 
17.000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23.000 
23,500 
24,000 
24,500 
25.000 
25,500 
26,000 
26.220 

Poundt. 
1,000 
5,000 
10,000 
20,  COO 
30,000 
40,000 
50,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
104,880 

Inch. 
0. 

.000100 
.  000300 
.  000633 
.000067 
.001333 
.001067 
.001867 
.001933 
.007833 
.008033 
.008433 
.009667 
.010933 
.012333 
.014000 
. 015333 
.  016933 
.018567 
.020333 
.022167 
.023933 
.026000 
.028000 
.030667 
.033333 
.036000 
.0400 
.0433 
.0467 
.0533 
.0600 
.0700 
.0833 
.1233 

Inch. 

o: 

.000100 

.000200 

.000333 

.000334 

.000366 

.000334 

.000200 

.000066 

.005900 

.000200 

.000400 

.001234 

.001266 

.001400 

.001667 

.001333 

.001600 

.001634 

.001766 

.001834 

.001760 

.002067 

.002000 

.002667 

.002666 

.002667 

.0040 

.0033 

.0034 

.0066 

.0067 

.0100 

.0133 

.0100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 
0. 

1 

Elastic  limit. 

i 

::::::::::::i  »;:::;;:: 

i 

! 

' 

i 

1 

i 

i 

1 

1 

1 

. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  104, 880 

Elastic  limit  per  square  inch  of  original  section do...    57,000 

Elongation  per  i nch  after  rupture inch. .      .  1667 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001933 

Reduction  in  diameter  at  point  of  rupture do. . .        .  074 

Reduction  in  area  after  rupture,  per  cent  of  original  section 24. 6 

Position  of  rupture 1". 6  from  neck 

Character  of  broken  surface granular  at  circumference,  50  per  cent;  silky  at  center,  50  per  cent 

Elongation  of  inch  sections ".12,  ".26*, ".12 
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RIFLE-BARREL   STEEL. 


No.  4949. 
Marks,  10. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3", 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2,500 
5,000 
7.500 
10,000 
11,250 
12,500 
13, 750 
15,000 
15, 250 
15,500 
15,750 
16,000 
16,250 
16,500 
16,750 
17,000 
17, 250 
17.500 
18,000 
18,500 
10,000 
Id,  500 
20,000 
20,500 
21.000 
21,500 
22,000 
22. 500 
23,000 
23,500 
21.000 
24,500 
25,000 
25,500 
26.000 
26,500 
27,000 
27.500 
2>«,000 
28,500 
20,000 
29,500 
30,000 
30, 110 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10, 000 
20.000 
30,000 
40,000 
45,000 
50,000 
55,000 
60,000 
61.000 
62,000 
63.000 
64,000 
65,000 
66,000 
07,000 
68,000 
60,000 
70,000 
72, 000 
74, 100 
76,000 
78.000 
80,  000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
90,000 
98, 000 
100, 000 
102, 000 
104,000 
106,000 
108,000 
110,000 
112.000 
114.000 
110. 000 
118,000 
120, 000 
120,440 


Elongation 
per  inch. 


Inch. 
0. 

.000100 
.000300 
.OOO633 
.001000 
.001333 
.001500 
.001667 
.001867 
.002033 
.002067 
.OO2I33 
.002200 
.0023(H) 
.004000 
.OOOOoo 
.0066oo 
.OO7333 


.0085J1A 
.0096^ 


. uizv67 
•01**33 


.  0175 
.  0190 


.0216] 


.0241 
.0264! 


.0306) 


.0333' 
.0367 
.0400 
.0433 
.0467 
.0500 
.0567 
.0667 
.0767 
.1067 


67 


Successive 
elongation 
per  inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Inch. 

.000100 

.0U0200 

.000333 

.000367 

.000333 

.000167 

.000167 

.000200 

.000166 

.000034 

.000066  I 

.000067 

.000100 

.001700 

.002000 

.000600 

.000733 

.  000500 

.  000667 

.001167 

.001166 

.001234 

.001266 

.001334 

.001500 

.  001333 

. 001500 

.  001333 

.  001334 

.001666 

.  001334 

.001733 

.002433 

.001834 

.002633 

.0034 

.0033 

.0033 

.0034 

.  0033 

.0067 

.  0100 

.0100 

.0300 


Inch. 


Inch. 


I 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  Hection pounds. .  120, 44C 

Elastic  limit  per  square  inch  of  original  section do...    63,000 

Elongation  per  inch  after  rupture inch . .      .  1267 

Elongation  per  inch  under  strain  at* elastic  limit do ....  002200 

Reduction  in  diameter  at  point  of  rupture do. . .        .  054 

Reduction  in  area  after  rupture,  per  cent  of  original  Hection 18.3 

Position  of  rupture "95  from  neck 

Character  of  broken  surface granular,  dull  spot  at  center 

Elongation  of  inch  sections ".14*.  ".14,  ".10 

Chemical  composition. 

Per  cent. 

Total  carbon 0.482 

Graphitic  carbon 0. 031 

Combined  carbon 0. 461 

Manganese 0. 761 

Silicon 0.124 

Sulphur 0.145 

Phosphorus 0.051 

Copper ». • * 0.WQ 


RIFLE-BARREL   STEEL. 

No.  4950. 

Marks,  11. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 
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Applied  loads. 

i 
i 

Elongation 
per  inch. 

Successive 

Permanent 
set. 

Successive 

permanent 

set. 

Remarka. 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

Pounds. 
250 
1,250 
2.500 
5,000 
7,500 
10,000 
11.250 
12.500 
13.  750 
15.000 
15.250 
15,500 
15.750 
16,000 
16,250 
16,500 
16,750 
17,000 
17,250 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25.500 
26,000 
26.500 
27,000 
27,500 
28.  COO 
28,260 

pounds. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

45,000 

50,000 

55,000 

60,000 

61,000 

62,000 

63,000 

64,000 

65,000 

66.000 

67,000 

68,000 

69,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86,000 

88.000 

90,000 

92,000 

94,000 

96,000 

98,000 

100,000 

102,000 

104,000 

100,000 

108,000 

110,000 

112, 000 

113, 040 

IntK 
0. 

.000067 
.000300 
.000633 
.000967 
.001333 
.001533 
.001700 
.001833 
.002033 
.002067 
.002100 
.002167 
.002200 
.002233 
.002300 
.009000 
.009600 
.010000 
.010687 
.012000 
.013500 
.015000 
.016667 
.018333 
.019833 
.021500 
.023333 
.025200 
.027333 
.029667 
.031667 
.034333 
.0367 
.0400 
.0433 
.0500 
.0567 
.0633 
.0733 
.0900 
.1267 

Inch. 
0. 

.000067 
.000233 
.000333 
.000334 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

1 

Elastic  limit. 
Tensile  strength. 

"i: 

.000366 
. 000200 
.000107 
.000133 
.000200 
.000034 
.000033 
.600067 
.000033 
.000033 





"°: 

'* 

;;::;;;;;;; ; 

i 

i 

i 

.000067 

.006700 

.000600 

.000400 

.000667 

.001333 

.001500 

.001500 

.001667 

.001006 

.001500 

.001667 

.001833 

.001867 

.002133 

.002331 

.002100 

.00J666 

. 002367 

.0033 

.0033 

.0067 

.0007 

i 

i 

"".!"".". i;\'."!"" """ 

i 

i 

i 

i 

i 

1 

i 

j 

i 

i 

i             ; 

i 

i 

.0066 
.0100 
.0167 
.0367 

I 

i 

I 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  113. 040 

Elastic  limit  per  square  inch  of  original  section do...    66,000 

Elongation  per  inch  after  rapture Inch.-      .1667 

Elongation  per  inoh  nnder  strain  at  elastic  limit do...  .002300 

Reduction  in  diameter  at  point  of  rupture do . . .       .07* 

Reduction  in  area  after  rapture,  per  cent  of  original  section 24.6 

Position  of  rapture 1".17  from  neck 

Character  of  broken  surface granular.  60  per  cent;  silky,  40peroent 

Elongation  of  inch  sections ».  14, ».  19*,  ".  1.7.* 

H.Ex.92- — 12. 
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RIFLE-BARREL    STEEL. 


No.  4951. 
Mark£,  12. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3". 


Applied  loads. 


Total. 


Per  square 
inch. 


Elongation 
per  inch. 


Successive ' 


Permanent 


c&On     -*• 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,250 
12,500 
13,750 
15,000 
15,250 
15,500 
15,750 
16,000 
16,250 
16,500 
16,750 
17,000 
17,250 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21, 000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,040 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
50,000 
55,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
108,160 


Inch. 
0. 

.000067 
.000300 
.000633 
.000967 
.001300 
.001467 
.001667 
.001833 
.002000 
.002067 
.009333 
.010000 
.010500 
.011300 
.011767 
.012667 
. 013333 
.014000 
.  014667 
.  016333 
.018000 
.019667 
. 021333 
.023333 
.025500 
. 027333 
.029767 
.  032167 
.  035000 
.037500 
.040067 
.  044667 
.0500 
.0600 
.0067 
.0733 
.0900 
.1167 
.1400 


Ineh. 
0. 

.000067 
.000233 
.000333 
.000334 
.000333 
.000167 
.000200 
.000166 
.000167 
.000067 
.007266 
.000667 
.000500 
.  000800 
.000467 
.000900 
.000666 
.000667 
.000667 
.001666 
.001667 
.001667 
.001666 
.002000 
.002167 
.001833 
.002434 
.002400 
.002833 
.002500 
.003167 
.004000 
.005333 
.0100 
.0067 
.0066 
.0167 
.0267 
.0233 


Inch. 


Inch. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 


Tensile  strength  per  square  inoh  of  original  seotion pounds..  106,160 

Elastic  limit  per  square  inch  of  original  section do...    61,000 

Elongation  per  inch  after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002067 

Reduction  in  diameter  at  point  of  rupture do. . .       .  144 

Reduction  in  area  after  rupture,  per  cent  of  original  seotion 44. 6 

Position  of  rupture 1".  7  from  neck 

Character  of  broken  surface silky- 
Elongation  of  inch  sections ".  13, ".  87*, ".  13 


RIFLE-BARBEL    STEEL. 
No.  4952. 
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Marks,  13. 

Diameter,  ".504. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 
Total. 


Pound*. 
250 
1,250 
2,600 
5,000 
7,500 
10,000 
11,250 
12,500 
13,750 
15,000 
15,250 
15.500 
15,750 
16,000 
16,250 
16,500 
16,750 
17,1)00 
17,250 
17,500 
18,000 
18, 500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24.000 
24.500 
25,000 
25,500 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
55,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
60.000 
67.000 
68,000 
69,000 
70,000 
72, 000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88, 000 
90.000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 


Elongation 
per  inch. 


Inch. 
0. 

.000067 
.000300 
.000633 
.000967 
.001300 
.001467 
.001667 
.001800 
.002000 
.002033 
.002067 
.  002100 
.002133 
.002200 
. 002300 
.002967 
.006167 
.007667 
.008667 
.  010833 
. 0126G7 
. 015000 
. 017000 
.  019333 
.021607 
.  024333 
.  027000 
.030333 
.033667 
.037667 
.042333 
.0500 
.0600 
.0700 
.1033 


Successive 
elongation 
per  inch. 


Inch. 


Permanent 
set. 


Inch. 


Successive 

permMnent 

set. 


Inch. 


0. 


.000067 
.000233 
.000333 
.000334 
.000333 
.000167 
.000200 
.000133 
.000200 
.  000033 
.  000034 
.000033 

.000033     I.    

.000007     ' Elastic  limit. 


I; 


0. 


I 


Remarks. 


Initial  load. 


.oooioo 

.000667 

.003200 

.001500 

.001000 

.002166 

.001834 

. 002333 

. 002000 

. 002333 

.  002334 

.002666 

.002667 

.003333 

.003334 

.  00-1000 

. 004606 

. 007667 

.0100 

.0100 

.0333 


i 


I 


Tensile  strength. 


General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds..  102,000 

Elastic  limit  per  square  inch  of  original  section do...    65.000 

Elongation  per  inch  after  rupture inch..      .2233 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002200 

Reduction  in  diameter  at  point  of  rupture do . . .       .194 

Reduction  in  area  after  rupture,  per  cent  of  original  section 57. 0 

Position  of  rupture - 1".  7  from  neck 

Character  of  broken  surface Anr  silky,  serrated 

Elongation  of  inoh  sections ''.  13, ".  41*.  ".13 
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RIFLE-BARREL   STEEL. 


No.  4956. 
Marks,  14. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
perinoh. 

Permanent 
set. 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10.000 
12,500 
12,750 
13,000 
13,250 
13,500 
18,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17.500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24.000 
24,500 
25,000 
26,380 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98.000 
100,000 
105,520 

Inch. 
0. 

.000100 

.000333 

.000667 

.001000 

.001367 

.001867 

.001933 

.002200 

.006167 

.006733 

.007267 

.007933 

.008433 

.009033 

.009500 

.010333 

.011667 

.012833 

.014167 

.015667 

.  017333 

.018667 

.020338 

.022000 

.023667 

.026000 

.028000 

.030000 

.032333 

.034667 

.087338 

.0400 

.0467 

.0533 

.0600 

.0667 

.1433 

Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000367 
.000500 
.000066 
.000267 
. 003007 
.000566 
. 000534 
.000600 
. 000500 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 

.000067 

.0000-7 

i 

.000600 
.000467 
'     . 000833 
.001334 
.001166 
.001334 
.001500 
.00 1  WW 
.001334 
.001666 
.001667 
. 001067 
.  002333 
.OOL'OOO 
.002000 
.002333 
.002334 
.002666 



" 

I 

i 

1 

1 

| 

1 

1 

I 

i 

i 

.  .      1 

.002607 

.0067 

.0066 

.0067 

.0067 

.0766 

i 

i 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  square  inoh  of  original  section pounds. .    105, 520 

Elastic  limit  per  square  inch  of  original  section do...      51.000 

Elongation  per  inch  alter  rupture inch..        .1967 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001933 

Reduction  in  diameter  nt  point  of  rupture do...         .094 

Reduction  in  area  after  rupture,  per  cent  of  original  section 80. 6 

Position  of  rupture 1".7  from  neck 

Character  of  broken  surface silky,  interspersed  with  granular  metal  at  the  circumference 

Elongation  of  inch  sections ".14,  ".29*.  ".16 


Chemical  composition. 

Per  cent. 

Total  carbon 0.582 

Graphitio  carbon 0.022 

Combined  carbon 0. 560 

Manganese . 


0.547 

Silicon 0.060 

Sulphur 0.025 

Phosphorus 0.060 

Copper 0.025 


RIFLE-BARRED    STEEL, 
No.  4958. 
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Marks,  15. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pound$. 
250 
1,250 
2,500 
5,000 
7,500 
10.000 
11,250 
12,500 
13,000 
13,500 

12,000 

12,250 
12,500 
12,750 
13.0C0 
13,250 
13,500 
13,750 
14,000 
14,500 
15,000 
15.500 
16,000 
16,500 
17.000 
17,500 
18,000 
16,500 
19,000 
19.500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,450 


Per  square 


rsqua] 
inch. 


Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
45.000 
50,000 
52,000 
54,000 

48,000 

49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
58.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
89,800 


Elongation 
per  inch. 


Successive 
elongation 
perinoh. 


Inch. 
0. 

.000067 
.000300 
.000633 
.000967 
.  001333 
.001500 
.001667 
.001733 
.001800 
\  ,005667 
|  .011367 
.011600 
.011933 
.012600 
.012933 
.013400 
.014500 
.015000 
.015867 
.017667 
.019933 
.022333 
.024400 
.026607 
.029333 
.031667 
.034667 
.038000 
.041667 
.0467 
.0567 
.0633 
.0700 
.0800 
.1000 
.1600 


Inch. 
0. 

.000067 
.000233 
.000333 
.000334 
.000366 
.000167 
.000167 
.000066 
.000067 
.003867 
.005700 
.000233 
.000333 
.000607 
.000333 
.000407 
.001100 
.000500 
.000867 
.0018J0 
.002266 
. 002400 
.002067 
.002267 
.002666 
.002334 
.003000 
. 003333 
. 003667 
.005033 
.'0100 
.0006 
.0067 
.0100 
.0200 
.0600 


I 


Permanent  Snc«eMive 
set.        /  Permanent 
set. 


Remarks. 


Inch. 
0. 
0. 


Inch. 


Initial  load. 


Elastio  limit;  load  fell. 


-1 Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    89,800 

Elastic  limit  per  square  inch  of  original  section do...    54,000 

Elongation  per  inch  after  rupture inch. .      .  2333 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Reduction  in  diameter  at  point  of  rupture do. . .        .  124 

Reduction  in  area  after  rupture,  per  cent  of  original  section 39.2 

Position  of  rupture "  .7  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".17,  ".35*,  ".18 

Chemical  composition. 

Total  carbon 0.610 

Graphitic  carbon 0.025 

Combined  carbon 0.485 

Manganese 0.161 

Silicon « 0.136 

Sulphur •• 0.019 

Phosphorus 0.045 

Copper 0.020 
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RIFLE-BARREL   STEEL. 


No.  4959. 
Marks,  16. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
eloo  gation 
perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,600 

10,000 

11,250 

12,500 

12,750 

13,000 

13, 250 

13,500 

13,750 

14,000 
14,250 
14,500 
14, 750 
15,000 
15,500 
16, 000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21.500 
22,000 
22,500 
23,000 
23, 500 
24,000 
24,500 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
30,620 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
51,000 
62,000 
53,000 
54,000 

55,000 

56,000 

67, 000 

58,000 

59, 000 

60,000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86,000 

88.000 

90,000 

92,000 

94.000 

96,000 

98,000 

100. 000 

104.  000 

108, 000 

112,000 

116. 000 

120,  000 

122,480 

Inch. 
0. 

.000067 
.000300 
.  .000633 
.000967 
.  001333 
.  001500 
.  001667 
. 001700 
.001733 
.001800 
.  001867 
C  .002400 
I   .003133 
.003633 
.004033 
.004400 
.004667 
.005100 
.006000 
.006967 
. 007667 
.  008667 
.  009667 
.  010500 
.  011667 
.012667 
.  013667 
.014833 
.016000 
.017000 
.018333 
.019500 
.020833 
.022100 
.023500 
.025000 
.026667 
.028333 
.0333 
.0367 
.0433 
.0533 
.0700 
.1033 

Inch. 
0. 
.000067 
. 000233 
.000333 
. 000334 
.000366 
.000167 
.000167 
.000033 
.  000033 
.000067 
. 000067 
.000533 
.000733 
.000500 
.000400 
.  000367 
.000267 
.000433 
.000900 
.000967 
. 000700 
.  001000 
. 001000 
.000833 
.001167 
.001000 
.001000 
.001166 
.001167 
.001000 
.001333 
.001167 
.001333 
.001267 
.001400 
.001500 
.001667 
.001666 
.004967 
.0034 
.0066 
.0100 
.0167 
.0333 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

Elastic  limit. 

1 

' 

i 

t 

i 

.... .:     L::    ;: 

, 

i 

i 

: :;:::j:;::;:::;::: 

Tensile  strength. 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  122, 480 

Elastic  limit  per  square  inch  of  original  section do. . .    54, 000 

Elongation  per  inch  after  rupture inch. .      .  1067 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001867 

Reduction  In  diameter  at  point  of  rupture do. . .        .  054 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18. 3 

Position  of  rupture I".  1  from  neck 

Character  of  broken  surface. .  granular  radiating  from  a  center  punch  mark  defining  the  inch  sections 
Elongation  of  inch  sections ".  08, ".  13*, ".  11" 

Chemical  composition. 

Per  cent- 
Total  carbon 0.852 

Graphitic  carbon 0. 027 

Combined  carbon 0. 825 

Manganese 0. 157 

Silicon 0. 140 

Sulphur 0. 018 

Phosphorus 0. 040 

Copper None 


RIFLE-BABREL   STEEL. 

Duplicate  of  tfo.  4959. 

No.  4996. 

Marks,  16  D. 

Diameter,  ".5G4. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 
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Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inoh. 

Permanent 
set. 

Successive 

Total. 

Per  square 
inch. 

permanent 
set. 

Remarks. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,250 
12,500 
12,750 
13, 000  . 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17, 000 
17,500 
18.000 
18,500 
19.000 
19,500 
20,000 
20,500 
21,000, 
21,500 
22.000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,500 
29,000 
29,500 
29,800 

Pounds. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

45,000 

50,000 

51,000 

52,000 

54,000 

56,000 

58,000 

60,000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74.000 

76,000 

78, 000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94,000 

96,000 

98,000 

100,000 

102, 000 

104,000 

106,000 

108,000 

110,000 

112,000 

114,000 

116, 000 

118,  000 

119,200 

Inch. 
0. 

.000133 
.000333 
.000667 
. 001000 
.001367 
.001667 
.001733 
.001833 
.002833 
.004167 
.004967 
.005733 
.006667 
.007433 
.008367 
.009333 
.010333 
.  011300 
.  012400 
.013400 
.014500 
.015667 
.016733 
.017967 
.019100 
.020600 
.021933 
.  023367 
.024833 
.020600 
.028100 
.  030167 
.031667 
.0333 
.0367 
.0400 
.0433 
.0467 
.0533 
.0600 
.0667 
.0767 
.1067 

Inch. 
0. 

.000133 
.000200 
.000334 
.000333 
.000367 
.000300 
.000060 
.000100 
.001000 
.001334 
.000800 
.000766 
.000934 
.000766 
. 000934 
.000066 
.001000 
.000967 
.001100 
.001000 
.001100 
.001167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

0. 
.000033 

.000033 

.001066 
.001234 
.001133 
.001500 

! 

;; ' :::::. 

.001333 

.001434 

.001466 

.001767 

.001500 

.002067 

.001500 

. 001633 

.0034 

.0033 

.0033 

.0034 

.0066 

.0067 

.0067 

.0100 

.0300 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  119,200 

Elastic  limit  per  square  inch  of  original  section do...    51,000 

Elongation  per  inch  after  rupture inch..      .1100 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001833 

Reduction  in  diameter  at  point  of  rupture do...       .064 

Beduction  in  area  after  rupture,  per  cent  of  original  section 21.4 

Position  of  ruptnre r ".  80  from  neck 

Character  of  broken  surface granular,  dull  spot  at  center 

Elongation  of  inch  sections ".08,  "  .10,  ".15* 


184 


RIFLE-BARREL   STEEL. 


No.  4960. 

Marks,  17. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

permanent 
set. 

Pounds. 
250 
1,250 
2,600 
5,000 
7,500 
10,000 
11,260 
12.500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
15,000 
15,500 
16,000 
16,600 
17,000 
17,600 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
61,000 
62,000 
53,000 
64,000 
65,000 
66,000 
57,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
120,000 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001333 
.001500 
.001667 
.001700 
.001733 
.001800 
.001933 
.002100 
.004000 
.004500 
.005000 
.005667 
.006933 
.007667 
.008500 
.009333 
.010333 
.011333 
.  012333 
.  013333 
.014333 
.  015500 
.016667 
.017607 
.018933 
.020100 
.021400 
.023000 
.025833 
.029333 
.0333 
.0400 
.0467 
.0567 
.0767 

Inch. 
0. 

.000100 
.000233 
.000334 
. 000333 
.000333 
.000167 
.000167 
.  000033 
. 000033 
.  000007 
.000133 
.00  107 
.001900 
.000500 
.000500 
.000067 
.001266 
.000734 
. 000*33 
.000833 
.001000 
.001000 
.001000 
.001000 
.001000 
.001167 
.001167 
.00)000 
.001266 
.001167 
. 001300 
.  001600 
.002833 
.003500 
.003967 
.0067 
.0067 
.0100 
.0200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

0. 

I 

I 

i 

1 

1 

i 

i 

1 

j 

i 

1 

1 

i 

1 

l 

1 

1 

1 

t 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  120,000 

Elastic  limit  per  square  inch  of  original  section do...    53,000 

Elongation  per  inch  after  rupture inch..      .0733 

Elongation  per  inch  under  strain  at  elastio  limit do...  .001800 

Reduction  in  diameter  at  point  of  rupture do...       .024 

Reduction  in  area  after  rupture,  per  cent  of  original  section 8.4 

Position  of  rupture ^ ".2  from  neck 

Character  of  broken  surface granular,  silky  spot  at  center  ".  12  diameter 

Elongation  of  inch  sections : ".  07, ".  07, ".  08* 
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No.  4961. 
Marks,  18. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3". 


Applied  loads. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

per  inch. 

permanent 
set. 

Pounds. 
250 
1,250 
2,500 
5.000 
7,500 
10,000 
11,250 
11,500 
11,750 
12.000 
12.250 
12,000 
12, 250 
12.500 
12, 750 
13,000 
13, 250 
13,500 
14,000 
14,500 
15,000 
15,500 
16.000 
16,500 
17, 000 
17.500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,840 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47.000 
48.000 
49,000 
48,000 
49,000 
50,000 
61,000 
52,000 
63,000 
54,000 
56,000 
58.000 
60.000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86.000 
88.000 
80,360 

Inch. 
0. 

.000067 
. 000100 
.  000633 
.001000 
. 001333 
.001533 
.001567 
.001633 
.001733 
.001967 
.008000 
.009667 
.012000 
.012667 
.013000 
. 013067 
.014500 
.016333 
.018000 
. 020000 
.022000 
. 024333 
.  026667 
.020333 
.032333 
. 035333 
.038667 
.042667 
. 047333 
.0567 
.0633 
.0700 
.0867 
.1033 
.1567 

Inch. 
0. 

.000067 

.000233 

.000333 

.000367 

.000333 

.000200 

.  000034 

.000066 

.000100 

.000234 

.006033 

.001667 

.002333 

.000667 

.000333 

.000667 

.000833 

.001833 

.001667 

.  002000 

.002000 

.  002:533 

.002334 

.002666 

.003000 

.003000 

.003334 

.004000 

.004666 

. 009367 

.0066 

.0067 

.0167 

.0166 

.0534 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

i 

i 

1 

1 

'      "             1 

! 

i 
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General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    89,360 

Elastic  limit  per  sa aare  inch  of  original  section do . . .    48, 000 

Elongation  per  inch  after  rapture inch . .      .  2333 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001733 

Reduction  in  diameter  at  point  of  rupture do. . .        .  124 

Reduction  in  area  after  rupture,  per  cent  of  original  seel  ion 89.2 

Position  of  rupture 1".7  from  neck 

Character  of  broken  surface flue  silky 

Elongation  of  inoh  sections ".  18, ".  35*,  ".  17 
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RIFLE-BARREL   STEEL. 

Duplicate  of  No.  4961. 
No.  4997> 


Marks,  18  D. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
men. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,250 
11,500 
11, 750 
12,000 
12,260 
12,500 
12,750 
13,000 
13,250 
13, 500 
13,750 
14,000 
14,500 
15,000 
15. 500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
22,800 

Poundt. 
1,000 
5,000 
10, 000 
20,000 
30,000 
40,000 
45,000 
46,000 
47, 000 
48,000 
49,000 
50.000 
51,000 
52, 000 
53,000 
54,000 
55,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
91,200 

Ineh. 
0. 

.000100 
.0O0M0 
.000633 
.001000 
.001333 
.001500 
,001600 
.001633 
.001667 
.001667 
.001607 
.012307 
.012767 
.013367 
.014000 
.014767 
.  015633 
.  017300 
.019167 
.021333 
.023667 
. 025700 
.028267 
.  031067 
.034000 
.037500 
. 041167 
.045500 
.051000 
.  057833 
.065333 
.0767 
.0967 
.1233 
.1733 

Inch. 

0. 

.000100 
.000200 
.000333 
.000367 
.000333 
.000167 
.000100 
.000033 
.000034 

0. 

0. 

.010700 
.000400 
.000600 
.000633 
.000767 
. 000806 
. 001667 
.001867 
. 0021 66 
. 002334 
.  002033 
.  002567 
.  002800 
.002933 
. 003500 
.003667 
.004333 
.005500 
.006833 
.007500 
.011367 
.0200 
.0266 
.0500 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

0. 

1 

1 

I 

1 

i 

1 

1 

1 

l 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    91,200 

Elastic  limit  per  square  inch  of  original  section do . . .    50, 000 

Elongation  per  inch  after  rupture inch . .      .  2367 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001667 

Beduotion  in  diameter  at  point  of  rapture do. . .       .  1 14 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30.4 

Position  of  rupture 1".  68  from  neck 

Character  of  broken  surface granular,  60  per  cent;  silky,  40  per  cent 

Elongation  of  inch  sections ".18,".  34*,  ".19 


RIFLE-BARREL   STEEL. 
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No.  4962. 

Marks,'  19. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Per  square 
inch. 


Elongation 
per  inch. 


Successive 
elongation 
perlnch* 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


rounds. 
2f>0 
1,250 
2,600 
5,000 
7,600 
10,000 
11,250 
12,500 
13,750 
15,000 
15,250 
15,  f»00 
15,750 
16, 000 
15, 6U0 
250 

15,500 

15.750 
16,000 
16.250 
16,500 
16,750 
17,000 
17,500 
18, 000 
18,500 
19,000 
19,500 
20,000 
20.500 
21,000 
21,500 
22,  000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 


Pound*. 
1,000 
5,000 
10,000 
20,000 
30, 000 
40.000 
45,000 
50,000 
55, 000 
60,000 
61,000 
62,000 
63,000 
64,000 
62,000 
1,000 

62,000 

63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
70,  000 
72, 000 
74, 000 
76,000 
78,000 
80, 000 
82, 000 
84.000 
80, 000 
88, 000 
90, 000 
92,  000 
94,000 
96.000 
98,000 
100,000 


Inch. 
0. 
.000067 


.000667 
.  001000 
. 001367 
.001533 
.001700 
.001933 
.002067 
. 002100 
.  002167 
.002200 
. 002333 
.004333 

.005667 
.009000 
.  010667 
.011133 
. 011667 
. 012333 
.013000 
.  013833 
.015333 
.  017000 
.018667 
.020500 
.022333 
.024333 
.  0263:J3 
.028000 
. 031000 
. 033333 
.  036067 
. 030333 
.042667 
.046667 
.0533 


Inch. 
0. 

.000067 
.000266 
.000334 
.000333 
. 000367 
.000166 
.000167 
.000233 
.000134 
.000033 
.000067 
.000033 
.  000133 
.002000 

.001334 
.003333 
.001667 
.000466 
.000534 
.000666 
.000667 
.000833 
.  001500 
.001667 
.001667 
.001833 
.001833 
.002000 
.  002000 
.001667 
.003000 
. 002333 
. 003334 
.  002660 
.  003334 
.004000 
.006603 


Inch. 


Inch. 


Initial  load. 


Elastic  limit. 
Load  fell. 


Rested  1  hour. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  100,000 

Elastic  limit  per  square  inch  of  original  section do . . .    63, 000 

Elongation  per  inch  after  rupture inch . .      .  0533 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002200 

Seduction  in  diameter  at  point  of  rupture do. . .        .  024 

Reduction  in  area  after  rupture,  per  cent  of  original  section 8. 4 

Position  of  rupture ".15  from  neck 

Character  of  broken  surface .* line  granular,  radiating  from  a  silky  center 

Elongation  of  inch  section* ".05,  ".05,  ".06* 

Chemical  composition. 

Percent. 

Total  carbon 0.297 

Graphitic  carbon 0.018 

Combined  carbon 0. 279 

Manganese 0.690 

Silicon 0.040 

Sulphur 0.028 

Phosphorus 0.092 

Copper 0.177 
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RIFLE-BARREL   STEEL. 


No.  4963. 
Marks,  20. 
Diameter,  ",564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remark*. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1,250 
2,500 
6,000 
7,500 
10,000 
11,250 
12,500 
13,750 
15,000 
15, 250 
15.600 
14, 750 
15,000 
15.250 
15,500 
15,750 
16,000 
16,500 
17,000 
17,500 
18,000 
18.500 
19, 000 
19,500 
20,000 
20, 500 
21,000 
21,500 
22,000 
22,500 
23, 000 
23,500 
24,000 
24,500 
25,000 
25, 500 
26,000 
26,140 

rounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
55,  000 
60,000 
61,000 
62,000 
59,000 
60,000 
61,000 
62.000 
63,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76, 000 
78. 000 
80,  000 
82,  000 
84,000 
86,000 
88. 000 
90,000 
92,000 
94, 000 
96,000 
98,000 
100,000 
102,000 
104,000 
104,660 

Inch. 
0. 

.000067 
.000300 
.000667 
.001000 
.001333 
.001500 
.001667 
. 001867 
.002033 
.002067 
.002100 
.007167 
.009333 
.  010333 
.011800 
.  012367 
.013067 
.014667 
. 01G333 
.017667 
.010333 
.021333 
. 023000 
. 025000 
.  027167 
.029667 
.031867 
.035000 
.037067 
.041000 
.044407 
.0500 
.0507 
.  0P33 
.0700 
.0867 
.1100 
.1400 

Inch. 
0. 

.000067 
.000233 
.  000367 
. 000333 
. 000333 
.000167 
.000167 
.000200 
.000166 
.000034 
.000033 
.005067 
.002166 
.001000 
.  001467 
.  000567 
.000700 
.001600 
.001666 
.001334 
.  001606 
.002000 
.001067 
.002000 
.  002167 
.002500 
.002200 
.003133 
.002667 
.003333 
.003467 
.005533 
.0067 
.0066 
.0067 
.0067 
.0233 
.0300 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

1      

0. 

0. 



0. 

Elastic  limit;  load  fell. 

1 

I 

; 

1 

1 

1 

i 

i 

1 

| 

1 

*  i 

Tensile  strength. 

_ 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  104,560 

Elastic  limit  per  square  inch  of  original  section do...    62,000 

Elongation  per  inch  after  rupture inch . .      .  1733 

Elongation  per  inch  under  strain  at  elastic  limit -. do. . .  .  002100 

Reduction  in  diameter  at  point  of  rupture do. . .       .  094 

Reduction  in  area  after  rupture,  per  cent  of  original  section 80. 6 

Position  of  rupture ".76  from  neck 

Character  of  broken  surface Silky  center ;  granular  at  the  circumference 

Elongation  of  inch  sections ".  11,  ".  15,  ".  26* 


RIFLE-BAEREL   STEEL. 
No.  4968. 
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Marks,  21. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

ToUl. 

Per  square 
inch. 

elongation 
per  inch. 

Pound*. 
250 
1,250 
2,500 
6,000 
7,500 
10.000 
11,250 
12,500 
13,750 
15,000 
16,250 
17.500 
18,750 
20,000 
21,250 
22,500 
23,750 
25,000 
26,250 
27,500 
28,750 
29.250 
29,500 
29,750 
30,000 
30,250 
30,500 
80,750 
31,000 
31,250 
85,000 
86,820 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85,000 
90,000 
95.000 
100,000 
105,000 
110,000 
115,000 
117,000 
118,000 
119,000 
120,000 
121.000 
122.000 
123,000 
124,000 
125,000 
140,000 
147, 280 

Ineh. 
0. 

.000100 
.000333 
.000067 
.001000 
.001367 
.001533 
.001667 
.001833 
.002000 
.002233 
.002333 
.002533 
.002700 
.002900 
.003033 
.003233 
.003400 
.003567 
.003800 
.003967 
.004033 
.004133 
.004200 
.004233 
.004333 
.004500 
.004600 
.004833 
.005000 
.0300 

Ineh. 
0. 

.000100 
.000233 
.000334 
.000333 
.000367 
.100166 
.000134 
.000166 
.000167 
.000233 
.000100 
.000200 
. 000167 
.000200 
.000133 
.000200 
.000167 
.000167 
.000233 
.000167 
.000066 
.000100 
.000067 
.000033 
.000100 
.000167 
.000100 
.000233 
.000167 
.0250 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

0. 

0. 

0. 

.000200 

.000200 

| 

.000667 

.000467 

i                       1 

General  summary. 

Tensile  strength  per  square  inoh  of  original  section pounds..  147,280 

Elastic  limit  per  square  inch  of  original  section do...  120,000 

Elongation  per  inch  after  rupture inch. .      .  0967 

Elongation  per  inoh  under  strain  at  elastic  limit do...  .004233 

Reduotion  in  diameter  at  point  of  rupture do...       .114 

Reduction  in  area  after  rupture,  per  cent  of  original  section 36. 4 

Position  ef  rupture ".45  from  neck 

Character  of  broken  surface fine  silky ;  cup  shaped 

Elongation  of  inch  sections ".  21*,  ".  04,  ".  04 

Chemical  composition. 

Per  cent. 

Total  carbon 0.483 

Graphitic  carbon 0.022 

Combined  carbon 0.461 

Manganese 1.044 

Silicon 0.125 

Sulphur 0.080 

Phosphorus 0.073 

Copper 0.046 
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BIFLE-BARREL    STEEL. 


No.  496& 
Marks,  21. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
perlnoh. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
22.500 
25,000 
26,250 
27,500 
27,750 
28,000 
28,250 
28,500 
28,750 
29,000 
29,250 
29,500 
29,750 
30,000 
30,250 
30,500 
30,750 
31,000 
31,250 
36, 510 

Pounds. 

1,000 

5,000 

'       10, 000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,000 

90,000 

100,000 

105,000 

110,000 

111,000 

112,000 

113,  000 

114,000 

115, 000 

116,000 

117,000 

118,000 

119,000 

120,000 

121,000 

122,000 

123,000 

124,000 

125,000 

146,040 

Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001367 
.001667 
.002033 
.002367 
.002700 
.003033 
.003400 
.003600 
.003733 
.003800 
.003867 
.003900 
.003967 
.004000 
.004033 
.004067 
.004200 
.004300 
.004400 
. 004767 
.005000 
.005300 
.005033 
.  006433 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000367 
.000300 
.000366 
.000334 
.000333 
.000333 
.000367 
.000200 
.000133 
.000067 
.000067 
.000033 
.000067 
.000033 
.000033 
.000034 
.000133 
.000100 
.000100 
.000367 
.000233 
.000300 
. 000333 
.000800 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

0. 



0. 

0. 

1 

1 

1 

Elastic  limit. 

.000333 

.000333 

1 

Tensile  strength. 

•" I 

General  summary. 

Tensile  strength  per  square  inch  of  original  seetion pounds..  146,040 

Elastic  limit  per  square  inch  of  original  section... do...  117,000 

Elongation  per  inch  after  rupture inch . .      .  0967 

Elongation  per  inch  under  strain  at  elastio  limit do. . .  . 004067 

Beduction  in  diameter  at  point  of  rupture do. . .        .  114 

Reduction  in  area  after  rupture,  per  cent  of  original  section 36.4 

Position  of  rupture ".40  from  neck 

Character  of  broken  surface fine  silky ;  cup  shaped 

Elongation  of  inch  sections ".04,  ".05,  ".20* 


RIFLE-BAKREL    STEEL. 
No.  4974. 
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Marks,  P  B. 

Diameter,  ".564. 

Sectional  area,  .25  square  iDch. 

Ganged  length,  3". 


Applied  loads. 


Total. 


Per  square 
inch. 


Elongation 
per  inch. 


Successive 

elongation 

per  inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pound*. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15. 000 
15,500 
16.000 
16,500 
17,000 
17.500 
18,000 
18,500 
19.000 
19,500 
20,000 
20,500 
21,000 
21, 500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25.000 
25,600 
26,000 
26,500 
27,000 
27,100 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
45.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57. 000 
58,000 
59,000 
60,000 
6z,  000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
81,000 
86,000 
88,000 
90,000 
92,000 
04,000 
06,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
108,400 


Inch. 
0. 
.000067 
.000300 
.000667 
.001000 
.001367 
.001667 
.002033 
.002467 
.003667 
.004700 


.005967 

.006400 

.007000 

.007467 

.008033 

.008633 

.009767 

.011000 

.012167 

.013600 

.014700 

.016067 

.017400 

.019067 

.020700 

.022467 

.026667 

.026667 

.0300 

.0333 

.0333 

.0367 

.0400 

.0433 

.0467 

.0533 

.0000 

.0607 

.0800 

.  1200 


Inch. 

0. 

.000067 
.000233 
.000367 
.000333 
.000367 
.000300 
.000366 
.000434 
.001200 
.001033 
.000633 
.000634 
.000433 
.000600 
.000467 
.000566 
.000600 
.001134 
.001233 
.001167 
.001433 
.001100 
.001367 
.001333 
.001607 
.001633 
.001767 
.004200 

0. 


Inch. 


Inch. 


Initial  load. 


.  000:300 


.000300    •  Elastic  limit. 


.0033 
0. 
.0034 


.0034 
.0066 
.0067 
.0067 
.0133 
.0400 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inoh  of  original  section pounds..  108, 400 

Blastio  limit  per  square  inch  of  original  section - do . . .    60, 000 

Elongation  per  inon  after  rupture inoh. .      .  1567 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002033 

Seduction  in  d iameter  at  point  of  rupture do . . .       .074 

Reduction  in  area  after  rupture,  per  cent  of  original  section 24.6 

Position  of  rupture..... .- 1"  from  neck 

Character  of  broken  surface granular,  with  dull  center 

mZ&tion  of  inch  sections ".11, ».  15, ".  21* 
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RIFLE-BARREL    STEEL. 


2*0.  4982. 

Marks,  12  A. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2,500 
6,000 
7,500 
10,000 
11,250 
12,  500 
12,  750 
13, 000 
13, 250 
13, 500 
13, 750 
14,000 
14, 250 

14,  500 
14,750 
15.000 
15,250 
15.500 

15,  750 

16,  000 
16, 500 

17,  000 
17, 500 
18.000 
T8,  500 
19, 000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
26,000 
27,000 
28. 000 
28,  800 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10.000 
20. 000 
30,000 
40,000 
45, 000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57.000 
58,000 
59,000 
60,000 
61,000 
62,  000 
63,000 
64,000 
66,000 
08, 000 
70,000 
72,000 
74,000 
76.000 
78.  000 
80.000 
82, 000 
84, 000 
80, 000 
88,  000 
90,000 
92,000 
94.000 
90,000 
98,  000 
100,000 
304, 000 
108,  000 
112,000 
115, 200 


Elongation 
per  loch. 


Inch. 
0. 

.000067 
.000267 
.  000600 
.000933 
.  001300 
.001433 
.001667 
.001667 
.001700 
.  001733 
.001733 
.001800 
.001833 
.001900 
. 001933 
. 002000 
.002000 
.002033 
.006433 
.007100 
.007667 
. 008933 
.  010300 
.011667 
.013000 
.014500 
. 015733 
.017267 
. 018667 
.Q20333 
.022000 
.023667 
.025667 
.027667 
.029667 
.  032167 
. 034500 
.037600 
.040333 
.0467 
.0600 
.0733 
.1500 


Successive 
elongation 
per Inch. 


Inch. 

0. 
.000067 
.000200 
.000333 
.000333 
.000367 
. 000133 
.000234 

0. 
.000033 
.000033 

0. 
.000067 
.000033 
.000067 
.000033 
.000067 

0. 
.000033 
.004400 
.000667 
.000567 
.001266 
.001367 
.001367 
.001333 
.001500 
.001233 
.001534 
.001400 
.001666 
.001667 
.001667 
.002000 
.002000 
.002000 
.002500 
.002333 
. 003100 
.002733 
.006367 
.0133 
.0133 
.0767 


set. 


Inch. 


Inch. 


BemarkB. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  115,200 

Elastic  limit  per  square  inch  of  original  section do. . .    61, 000 

Elongation  per  inch  after  rupture inch. .      .  1933 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002033 

Reduction  in  diameter  at  point  of  rupture do. . .        .124 

Reduction  in  area  after  rupture,  per  centof  original  section 89.2 

Fosition  of  rupture 1".72  from  neck 

Character  of  broken  surface silky;  slightly  granular 

Elongation  of  inch  sections ".12,  ".32*,  ".14 

Chemical  composition. 

Per  cent. 

Total  carbon 0.623 

Graphitic  carbon 0.022 

Combined  carbon 0.601 

Silioon 0.291 

Sulphur 0.042 

Phosphorus ... 0,021, 


BIFLE-BABREL   STEEL. 
No.  4983. 
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Steel  from  Sweden. 
Marks,  22. 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 


Total. 


For  square 
inch. 


Elongation 


ch, 


Successive 
elongation 
perlnch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Pound*. 
250 
1,250 
2,500 
5,000 
7,600 
10,000 
12,500 
13,750 
15,000 
15,250 
15,500 
15,750 
16,000 
16,250 
16,500 
16,750 
17,000 
17,250 
17,500 
17,750 
18,000 
18,250 
18,500 
18,750 
10,000 
10,250 
10,500 
10,750 
20,000 

20,250 
20,500 
20,750 
21,000 
21,250 
21,500 
21,750 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
28,300 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
55,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 

81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
113,200 


Inch. 
0. 
.000100 
.000300 
.000633 
.000967 
.001300 
.001667 
.001833 
.002067 
.002067 
.002133 


.002333 
.002367 
.002400 
.002500 
.002600 
.002633 
.002667 
.002733 
.002800 
.002933 
.003000 


.003167 
.003300 
.003367 

.003467 


.003733 
.003967 
.004067 
.004367 
.004667 
.004933 
.005733 
.006733 
.008100 


.011733 
.014000 
.016500 


Ineh. 
0. 

.000100 
.000200 
.000333 
.000334 
.000333 
.000367 
.000166 
.000234 

0. 
.000066 
.000100 
.000067 
.000033 

0. 
.000034 
.000033 
.000100 
.000100 
.000033 
.000034 
.000066 
.000067 
.000133 
.000067 
.000033 
.000134 
.000133 
.000067 

.000100 
.000166 
.000100 
.000234 
.000100 
.000300 
.000300 
.000266 
.000800 
.  005433 
.001367 
.001700 
.001933 
.002267 
.002500 


Inch. 
0. 
0. 


Inch. 


Initial 


Elastic  limit  not  well 
defined. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  113,200 

Elastic  limit  per  square  inch  of  original  section do...    80,000 

Elongation  per  inch  after  rupture inch . .      .  1400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .003367 

Reduction  in  diameter  at  point  of  rupture do. . .       .  134 

Reduction  in  area  after  rupture,  per  cent  of  original  section 41. 9 

Position  of  rupture 1".  20  from  nock 

Character  of  broken  surface fine  Bilky 

Elongation  of  inch  sections ".07, ".15*, ".20* 

H.  Ex.  92 13 


194 


RIFLE-BARREL   STEEL. 

No.  4987. 

Steel  Annealed  before  Drilling. 


Marks,  12  S. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

pennanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
12,500 
12, 750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 
15,500 
15,750 
16,000 
16,250 
16,500 
16,750 
17,000 
17,250 
17,600 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22.500 
23,000 
23,500 
24,000 
24,500 
25.  000 
25,350 

Pounds. 

1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
68,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68.000 
69,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82, 000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
90,000 
98,000 
100,000 
101,400 

Inch. 
0. 

.000100 
.000300 
.000633 
.000067 
.001067 
.001300 
.001667 
.001667 
.001667 
.001700 
.001700 
.001733 
.001767 
.011667 
.  012433 
.  013167 
.013733 
.014667 
. 015333 
.016067 
.016933 
.017700 
.018667 
.  01954)0 
.020467 
.021333 
.022333 
.024267 
.026367 
.028500 
.031000 
.033333 
.036667 
. 039667 
. 043333 
.0467 
.0533 
.0600 
.0667 
.0733 
.0900 
.1067 

Inch. 

0. 

.000100 
.000200 
.000333 
.000334 
.000100 
.000233 
.000367 

0. 

0. 
.000033 

0. 

.000033 
.000034 
.009900 
.000766 
.000734 
.000566 
.000934 
.000666 
.000734 
.000866 
.000767 
.000967 
.000833 
.000967 
.000800 
.001000 
.001934 
. 002100 
.  002133 
.002500 
.002333 
.003334 
.003000 
.003666 
. 003367 
.0066 
.0067 
.0067 
.0066 
.0167 
.0167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 
0. 
0. 

;;       

.; i::;:::.; ::. 

i 

General  summary* 

Tensile  strength  per  square  inch  of  original  section pounds..  101,400 

Elastic  limit  per  square  inch  of  original  section do . . .    56, 000 

Elongation  per  inch  alter  rupture inch . .      .  1967 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001767 

Reduction  in  diameter  at  point  of  rupture do. . .        .  104 

Reduction  in  area  after  rupture,  per  cent  of  original  section 33.5 

Position  of  rupture l».  23  from  neck 

Character  of  broken  surface fine  granular ;  d  nil  spot  at  ciriMiinfrraice 

Elongation  of  inch  sections ".  24*, ".  23, ".  12 


RIFLE-BARREL   STEEL. 
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No,  5152. 
Marks,  11 B. 
Diameter,  ".564* 
Sectional  area,  .25  square  inch. 
Ganged  length,  3". 


Applied  loads.      1 

Elongation 
per  Inch. 

Successive 
elongation 
per  inoh.. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Powxd*. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,260 
12,500 
13,750 
15,000 
16,000 
16,250 
16,500 
16,750 
17,000 
17,250 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
26,810 

Pound: 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
55,000 
60,000 
64,000 
65,000 
66.000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
107,240 

Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001333 
.001500 
.001667 
.001833 
.002000 
.002167 
.010000 
.010667 
.011667 
.012333 
.013000 
.013833 
.015667 
.017000 
.018667 
.020333 
.022333 
.024667 
.026333 
.028333 
.031000 
.034000 
.036333 
.040333 
.044000 
.048000 
.053333 
.0600 
.0667 
.0800 
.1200 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000333 
.000167 
.000167 
.000166 
.000167 
.000167 
.007833 
.000667 
.001000 
.000666 
.000667 
.000833 
.001834 
.001333 
.001667 
.001666 
.002000 
.002334 
.001666 
.002000 
.002067 
.003000 
.002333 
.004000 
.003667 
.004000 
.005333 
.006667 
.0067 
.0133 
.0400 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 

0. 

0. 

Tennile  strength. 

General  summary. 

Tensile  strength  per  square  inoh  of  original  section pounds. .  107, 240 

Elastic  limit  per  square  inch  of  original  section do . . .    64, 000 

Elongation  per  inch  after  rupture inch . .    .  21000 

Elongation  per  inch  under  strain  at  elastio  limit do ...  .  002167 

Reduction  in  diameter  at  point  of  rupture do. . .       .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture 1".7  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".13,  ".37*,  ".13 

Chemical  composition. 

Per  cent. 

Total  carbon 0.416 

Graphitic  carbon 0.015 

Combined  carbon 0. 40 1 

Manganese 1.350 

Silicon...: 0.080 

Sulphur 0.100 

Phosphorus 0.024 

Copper 0.000 
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RIFLE-BARREL   STEEL. 


No.  5153. 
Marks,  12  B. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per Inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,250 
12,500 
13,750 
15,000 
15,250 
15,500 
15,750 
16.000 
16,250 
16,500 
16,750 
17,000 
17,250 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25.000 
25,500 
26,000 
26,500 
27,000 
27,320 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
55,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,  COO 
74,000 
76,000 
78,000 
80,000 
82,000 
.   84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96.000 
98,000 
100,000 
102,000 
104.000 
106,000 
108,000 
109, 280 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001333 
.001500 
.001667 
.001833 
.002000 
.002033 
.002067 
.002100 
.002167 
.002233 
. 010333 
.010667 
.011167 
.011933 
. 012883 
*   .014167 
.015667 
. 017333 
.019000 
.020667 
.022333 
.024333 
.026333 
.028333 
.031000 
.033667 
.036333 
.039667 
.043000 
.047000 
.0533 
.0633 
.0700 
.0867 
.1167 

Inch. 
0. 

.000100 
.000200 
.  000333 
.000334 
.000366 
.000167 
.000167 
.000166 
.000167 
. 000033 
.000034 
.000033 
.000067 
.000066 
.008100 
.  000334 
.000500 
.000766 
.000900 
. 001334 
.001500 
.001666 
.001667 
. 001667 
.001066 
.002000 
.002000 
. 002000 
.002067 
.002667 
.002666 
.003334 
.003333 
.004000 
.0063 
.0100 
.0067 
.0167 
.0300 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  soction pounds..  109,280 

Elastic  limit  per  square  inoh  of  original  section do...    65,000 

Elongation  pur  incn  after  rupture inch..      .  1800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002233 

Reduction  in  diameter  at  point  of  rupture do...        .124 

Reduction  in  area  after  rupture,  per  cent  of  original  section 39.2 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections „ ".  26*,  ".  17,  ".  11 
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No.  5156. 
Marks,  A.  I.-X. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

Permanent 
set 

Successive 

pennanent 

set. 

Remarks. 

Total. 

Per  square 
men. 

elongation 
per  inch. 

Pounds. 
260 
1,250 
2,500 
5,000 
7,500 
10,000 
11,260 
12,500 
13,750 
16,000 
16,250 
17,500 
17,750 
18,000 
18,250 
18,500 
18,750 
'19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,600 
26,000 
26,500 
26,640 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
60,000 
65,000 
60,000 
65,000 
70,000 
71,000 
72,000 
73,000 
74,000 
•75,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
106,160 

Inch. 
0. 

.000100 

.000300 

.000667 

.001000 

.001333 

.001467 

.001700 

.001867 

.002033 

.002233 

.002400 

.015000 

.016167 

. 016733 

.018000 

.018833 

.019933 

.021667 

.024000 

.026333 

.029333 

.031667 

. 034333 

.037067 

.0400 

.0433 

.0467 

.0533 

.0633 

.0733 

.0900 

.1300 

.1600 

Inch. 
0. 

.000100 
.000200 
.000367 
.000.333 
.000333 
.000134 
.000233 
.000167 
.000166 
.000200 
.000167 
.012600 
.001167 
.000566 
.001267 
.  000833 
.001100 
.001734 
.002333 
.002333 
. 003000 
.002334 
.002666 
.003334 
.002333 
.0033 
.0034 
.0066 
.0100 
.0100 
.0167 
.0400 
.0300 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

.000033 

.000033 

.000033 

0. 

.000033 

0. 


i 

General  summary. 

Tensile  strength  per  so  nsre  inch  of  original  section pounds..    100,160 

Elastic  limit  per  square  inch  of  original  section do...      70,000 

Elongation  per  inch  after  rupture inch..        .2133 

Elongation  per  inch  under  strain  at  elastic  limit do...    .002400 

deduction  in  diameter  at  point  of  rupture do...         .144 

deduction  in  area  after  runt  n  re.  per  cent  of  original  section 44.6 

Position  of  rupture  P. •• at  middle  of  stem 

Character  of  broken  surface**"-" fine  silky 

BlongaUonofinchseetions.:.- ».  14, ».  36,  ».  H 
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EIFLE-BARREL    STEEL. 


Marks,  A.  I.  35. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


ffo.  5157. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
sot. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1,250 
2.500 
5.000 
7,500 
10.000 
11,250 
12,500 
13, 750 
15,000 
15, 250 
15,500 
15,750 
16,000 
16,250 
16,500 
16,750 
17, 000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21.000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,000 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
55,000 
60,000 
61,000 
02,000 
63,000 
64,000 
65,000 
66.000 
67,  000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.000 
82,000 
84.000 
86,000 
88,000 
90.000 
92,000 
94,000 
96,000 
96,360 

Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001367 
.001567 
.001733 
.001933 
.002100 
.002167 
. 013400 
.014667 
.015667 
. 016400 
.017133 
.018333 
.019667 
.022000 
. 024067 
.020667 
.029000 
. 032000 
.  035333 
.030000 
.  043000 
.0467 
.0567 
.0633 
.0700 
.0833 
.1133 
.1400 

Inch. 
0. 

.000100 
.  000200 
.000367 
.000333 
.000367 
.000200 
.000166 
.000200 
.000167 
.000067 
. 011233 
.001267 
.001000 
.000733 
.000933 
.001000 
.001334 
.002333 
.002067 
.002600 
.002333 
.003000 
.  003333 
.003667 
.  004000 
.0037 
.0100 
.0066 
.0067 
.0133 
.0300 
.0267 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

0. 

0. 

1 

1 

1 

i 

::"::::::::i;::;:::::::: 

i 

i 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    96,360 

Elastic  limit  per  square  inch  of  original  section .do. . .    61, 000 

Elongation  perinch  after  rapture inch..      .2467 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002167 

Reduction  in  diameter  at  point  of  rupture do. . .        .  204 

Reduction  in  area  alter  rupture,  per  cent  of  original  sect  ion 59. 3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface ~. fine  silky 

Elongation  of  inch  sections ".15,  ".45*.  ".14 


BIPLE-BARREL   STEEL. 
No.  5171. 

Nickel  Steel, 
Marks,  24—1. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3". 
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Applied  loads. 

Elongation 
per  inch. 

Succcsairo 
elongation 
per  inch. 

Permanent 
set. 

Successive 

Remarks. 

Total. 

Per  so  uare 
inch. 

permanent 
set. 

Pound: 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10.000 

11,250 

12,500 

13,750 

15,000 

16,250 

17,500 

18,750 

20,000 

21,250 

22,500 

23,750 

25,000 

26,250 

25,500 

25,750 
26,000 
26.250 
26,500 
26,750 
27,000 
27,500 
28,000 
28,500 
29,000 
29,500 

PoundM. 
1.000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
45,000 
60.000 
55,000 
60,000 
65.000 
70,000 
75,000 
80,000 
85,000 
90,000 
95,000 
100,000 
105,000 

102,000 

103.000 
104,000 
105,000 
106,000 
107,000 
108,000 
110,000 
112,000 
114,000 
116,000 
118,000 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001167 
.001333 
.001500 
.001667 
.001833 
.002000 
.002200 
.002333 
.002533 
.002700 
.002900 
.003007 
.003W7 
.003433 
.  003633 
C   .007333 
I    .011333 
.013833 
.022000 
.025333 
. 026667 
.029067 
.031667 
.038000 
.044333 
.0567 
.0667 
.1067 

Inch. 
0. 
.000100 
.  000200 
.  000333 
.000334 
. 000200 
.000166 
.000167 
.000167 
.000166 
.000167 
.000200 
.000133 
.  000200 
.000107 
.  000200 
.0001G7 
.000200 
.000166 
.000200 
.003700 
.004000 
. 002500 
.01)8167 
. 003333 
.  0013.14 
.003000 
.002000 
.006333 
.006:133 
. 012367 
.0100 
.0400 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

6. 

o. 



1 

1 

1 

1 

| I. 

Elastic  limit;  load  fell. 
Tensile  strength. 

I 

1 

1 

::::::::::::i:::;:::::::: 

i 

i 

i 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds     118  000 

Elastic  limit  per  so  uare  inch  of  original  sect  ion do       105*  000 

Elongation  per  inch  after  rupture iueh  "        2033 

Elongation  per  inch  under  strain  at  elastic  limit do...  .003633 

Reduction  in  diameter  at  point  of  riiptnre do. . .        .  224 

Reduction  in  area  after  rupture,  per  cent  of  original  section 63  7 

Position  of  rupture 1".3  from  neck 

Characterof  broken  surface flue  silky,  with  doep  radial  serrations 

Jfilongauonof  inoh sections ".30*,  ".22*,  ".09 

Chemical  composition, 

rr  a  1       v                                                                                                                                      Percent. 
Total  carbon 0  338 

Graphitic  carbon  ...."""        [ "."."*  o!oi5 

Combined  carbon  . .    0  323 

Manganese '.'.'.'.['.'.'.'. 0.422 

Simeon 0.103 

kolphnr 0.040 

Phosphorus rf 0.028 

Copper W'WW.W 0.000 


200 


RIFLE-BARREL    STEEL. 
No.  5172. 


Nickel  Steel. 
Marks,  24-2. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inon. 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

12,500 

15,000 

16,250 

17,500 

18,750 

20,000 

21,250 

22,500 

23,750 

25,  (KX) 

26,250 

25,000 

25,250 
25.500 
25,750 
26,000 
26,250 
26,500 
26,750 
27,000 
27,500 
28,000 
28,500 
28,920 

Poundt, 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85,000 
90,000 
95,000 
100,000 
105,000 

100,000 

101,000 
102,000 
103,000 
104,000 
105,000 
106,000 
107,000 
108,000 
110,000 
112,000 
114,000 
115,680 

Ineh. 
0. 

.000067 
.000300 
.000633 
.000967 
.001333 
.001667 
.  002000 
.002200 
.002367 
.002567 
.002733 
.002900 
.003067 
.003267 
. 003433 
.  003633 
K   .000107 
\   .012733 
.02200C 
.023333 
.  025333 
.026833 
.029333 
.032500 
.035000 
.038333 
.045667 
.054333 
.0667 
.1000 

Ineh. 
0. 

.000067 
.000233 
.  000333 
.000334 
.000366 
.000334 
.000333 
.000200 
.000167 
.  000200 
.000166 
.000167 
.000167 
.  000200 
.000166 
.000200 
. 002534 
. 006566 
.009267 
.001333 
. 002000 
.001500 
.002500 
.003167 
.002500 
.003333 
.007334 
.008666 
.012367 
.0333 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit;  load  foil. 
Tensile  strength. 

0. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  115,680 

Elastic  limit  per  square  inch  of  original  section do...  105,000 

Elongation  per  inon  after  rupture inch..      .2000 

Elongation  per  inch  under  strain  at  elastio limit do...  .003633 

Seduction  in  diameter  at  point  of  rupture do...        .214 

Reduction  in  area  after  rupture,  per  cent  of  original  section 61.5 

Position  of  rupture 1".  2  from  neck 

Character  of  broken  surface fine  silky,  with  deep  radial  serrations 

Elongation  of  inoh  sections ".  09, ".  26*, ".  23* 


RIFLE-BARREL    STEEL, 
No.  5173. 

Wood  Annealed* 
Marks,  S.  12-1. 
Diameter,  ".505. 
Sectional  area,  20  square  inch. 
Ganged  length,  1". 
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Applied  loads.    , 

Elongation 
per  Inch. 

Successive 
elongation 
per  inch. 

Permanent 
set 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundt. 
200 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
20,800 
21,000 
21,200 
21,400 
21,600 
21,800 
22,000 
22,400 
22,800 
24,000 
25,000 
26,000 
27,000 
27,150 

Poundt. 

1,000 

30,000 

40,000 

60,000 

60,000 

70,000 

80,0(i0 

90,000 

100,000 

104,000 

105,000 

106,000 

107,000 

108,000 

109,000 

110,000 

112,000 

114,000 

120,000 

125,000 

130,000 

135,000 

135,750 

Ineh. 

0. 

.0009 
.0012 
.0016 
.0019 
.0023 
.0027 
.0030 
.0034 
.0039 
.0045 
.0048 
.0051 
.0060 
.0070 
.0090 
.0106 
.0130 
.02 
.03 
.04 
.07 
.09 

Ineh. 

0. 

.0009 
.0003 
.0004 
.0003 
.0004 
.0004 
.0003 
.0004 
.0005 
.0006 
.0003 
.0003 
.0009 
.0010 
.0026 
.0010 
.0024 
.007 
.01 
.01 
.03 
.02 

Ineh. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

0. 
0. 
0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  135,750 

Elastic  limit  per  square  inch  of  original  section do...  104,000 

Elongation  per  inch  after  rapture inch..         .23 

Elongation  per  inch  under  strain  at  elastic  limit do...      .0039 

Reduction  in  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  rupture,  percent  of  original  section 43.3 

Character  of  broken  surface tine  silky,  with  flue  radial  serrations 

Chemical  composition. 

Per  cent. 

Total  carbon 0.418 

Graphitic  carbon 0.013 

Combined  carbon 0.400 

Manganese 0-748 

Silicon...                  0.296 

Sulphur.                      0.050 

Phosphorus*."/.".".*."! J°J* 

Copper 0.000 
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BIFLE-BARREL   STEEL. 

No.  5174. 

Wood  Annealed. 


Marks,  S  12-4. 

Diameter,  ".505. 

Sectional  area,\20  square  inch. 

Gauged  length,  1". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch.' 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pound*. 
200 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
21,000 
21,200 
21,400 
21,600 
21,800 
22,000 
22,200 
22,400 
22,800 
23,200 
23,600 
24,000 
25,000 
26,000 
27,000 
27,170 

Pounds. 
1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
80,000 
90.000 
100,000 
105,000 
106,000 
107,000 
108,000 
109,000 
110,000 
111,000 
112,000 
114,000 
116,000 
118,000 
120,000 
125,000 
130,000 
136,000 
135,850 

Inch. 

-  0. 
.0003 
.0007 
.0010 
.0014 
.0017 
.0020 
.0024 
.0027 
.0030 
.0034 
.0037 
.0038 
.0039 
.0054 
.0072 
.0078 
.0092 
.0112 
.0154 
.0185 
.0220 
.0268 
.03 
.05 
.07 
.11 

Ineh. 

0. 

.0003 
.0004 
.0003 
.0004 
.0003 
.0003 
.0004 
.0003 
.0003 
.0004 
.0003 
.0001 
.0001 
.0015 
.0018 
.0006 
.0014 
.0020 
.0042 
.0031 
.  0035 
.0048 
.0032 
.02 
.02 
.04 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 
Tensile  strength. 

6. 

0. 
0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  135.850 

Elastic  limit  per  square  inch  of  original  section do...  107,000 

Elongation  per  inch  after  rupture inch . .  .28 

Elongation  per  inch  under  strain  at  elastic  limit do...      .0039 

Bed uctioo  in  diameter  at  point  of  rupture do . . .       .  135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Character  of  broken  surface fine  silky,  with  fine  radial  serrations 


RIFLE-BARREL   STEEL. 
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No.  5192. 
Marks,  25  No.  1. 
Diameter,  ".564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  3  ". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1.250 
2,500 
5,000 
7,500 
10,000 
11,250 
12,500 
18,750 
15,000 
15,500 

16,000 

16,250 
16,500 
16,750 
17,000 
17,250 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
27.710 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45.000 
50.000 
66,000 
60,000 
62,000 

64,000 

65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
110,840 

Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001367 
.001533 
.001733 
.001900 
.002100 
.002167 
C  .002267 
\   .010333 
.010667 
.010933 
.011333 
.0120U0 
.012767 
.018700 
.015338 
.017000 
.018700 
.020400 
.022400 
.026667 
.031333 
.037000 
.0430 
.0530 
.0630 
.0900 
.1333 

Inch. 
0. 

.000100 
.000200 
.000387 
.000333 
.000387 
.000106 
.000200 
.000167 
.000100 
.000067 
.000100 
.008066 
.000334 
.000266 
.000400 
.000867 
.000787 
.000933 
.001633 
.001687 
.001700 
.001700 
.002000 
.004267 
.004686 
.005667 
.0060 
.0100 
.0100 
.0270 
.0433 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 
0. 

0. 

.000033 
.000033 

"".606033" 
0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  110,840 

Elastic  limit  per  square  inch  of  original  section do...    64,000 

Elongation  per  inch  after  rapture inch..      .1733 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002267 

Redaction  in  diameter  at  point  of  rupture ...do...       .084 

Reduction  in  area  after  rapture,  per  cent  of  original  section 27.6 

Position  of  rapture at  middle  of  stem 

Character  of  broken  surface line  granular,  radiating  from  a  silky  center 

Elongation  of  inch  sections ".  13, ".  26*, ".  13 
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RIFLE-BARREL   8TEEL. 
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STEEL  FOR  RECEIVERS  OF  RIFLES. 
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STEEL,   FOE  RECEIVERS   OF   RIFLES. 
No.  4953. 
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Marks,  Bio. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

set. 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9*750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,620 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,480 

Inch. 
0. 

.000067 
.000300 
.000633 
.001000 
.012333 
.015000 
.016167 
.018500 
.020333 
.023000 
.025000 
.027667 
.030000 
.033000 
.035667 
.039333 
.041667 
.046333 
.049333 
.054333 
.058333 
.064067 
.068667 
.0767 
.0967 
.1200 
.1600 
.2100 

Inch. 
0. 

.000067 
.000233 
.000333 
.000367 
.011333 
.002667 
.001107 
.002333 
.001833 
.002667 
.002000 
.002667 
.002333 
.003000 
.002667 
.003666 
.002334 
.004066 
.003000 
.005000 
.004000 
.006334 
.004000 
.008033 
.0200 
.0233 
.0400 
.0500 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    68,480 

Elastic  limit  per  square  inch  of  original  section do...    30.000 

Elongation  per  inch  after  rupture inch..      .3367 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001000 

Redaction  in  diameter  at  point  of  rupture do...       .214 

Reduction  in  area  after  rupture,  per  cent  of  original  section 61.5 

Position  of  rupture.  f. 1".  4  from  neck 

Character  of  broken  surface *n*7 

Elongation  of  inch  sections ".  22, ".  50*. ".  29 

Chemical  composition. 

Per  cent. 

Total  carbon...                             0.144 

Graphitic  carbon °-028 

Combined  carbon '. 0118 

Manganese...      0.655 

Silicon "0.019 

Sulphur...    0.126 

Phosphorus.' \\ 0068 

Copper...       0.022 
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STEEL   FOB   EECEIVER8   OF   RIFLES. 


No.  4957. 
Marks,  11  E. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
perlnolL 

Permanent 
set. 

Successive 

permanent 

set. . 

Bern  arks. 

Total. 

Per  square 
inch. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

7.750 

8,000 

8,260 

8,500 

8,760 

9,000 

9,250 

9,500 

9,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,600 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

Pound*. 
1,000 
5,000 
10,000 
20,000 
80,000 
81,000 
82,000 
83,000 
84,000 
36,000 
36,000 
37,000 
38,000 
39,000 
36,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
60,000 
52,000 
64,000 
56,000 
66,000 

Inch. 
0. 

.000067 
.000300 
.000633 
.000967 
.001000 
.001038 
.001067 
.001133 
.001200 
.001267 
.001300 
.001333 
.001367 
.022167 
.023600 
.024667 
.027333 
.030000 
.032000 
.034667 
.037667 
.041338 
.044333 
.0500 
.0600 
.0700 
.0867 
.1033 
.1333 
.2000 

Inch. 
0. 
.000067 
.000233 
.000333 
.000334 
.000033 
.000033 
.000034 
.000066 
.000067 
.000067 
.000033 
.000033 
.000034 
.020800 
.001433 
.001067 
.002666 
.002667 
.002000 
.002667 
.003000 
.003666 
.003000 
.005667 
.0100 
.0100 
.0167 
.0166 
.0300 
.0667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

iflsstio  Hmit;  load  fell. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inoh  of  original  section pounds..    68,000 

Elastic  limit  per  square  inch  of  original  section do...    39,000 

Elongation  per  inch  after  rupture inch..      .3167 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001367 

Reduction  in  diameter  at  point  of  rupture do. . .        .  194 

Seduction  in  area  after  rupture,  per  cent  of  original  soction 57.0 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky 

Elongation  of  inoh  sections ".22,  ".51*.  ".22 

Chemical  composition. 

Per  cent. 

Total  carbon 0.174 

Graphitic  carbon 0.020 

Combined  carbon 0.154 

Manganese 0.672 

Silicon 0.047 

Sulphur 0.095 

Phosphorus 0.050 

Copper 0.040 
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Ho.  4970. 

Marks,  14  B. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch* 

Gauged  length,  3". 


Applied  loads. 

Successive 
elongation 
per  Inch. 

Permanent 
set. 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

per  Inch. 

permanent 
set. 

Pound*. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 

11,000 

11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
13,000 
13,500 
14,000 
14.500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,  COO 
19,500 
19,720 

Poundi. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 

44,000  i 

45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
78,880 

Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001367 
.001500 
. 014267 
. 014600 
.015000 
.016000 
.017000 
.017833 
.019333 
.022000 
.025000 
.028000 
.031333 
.034667 
.038667 
.042667 
.048333 
.054667 
.061667 
.071000 
.0867 
.1033 
.1367 
.1800 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000367 
.000133 
.012767 
.000333 
.  000400 
.001000 
.001000 
.000833 
.001500 
.002067 
.003000 
.003000 
.003333 
.003334 
.004000 
.004000 
.005666 
.006334 
•.007000 
.009333 
.0157 
.0166 
.0334 
.0433 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tonsils  strength. 

0. 

1 

i ::.:;. 

! 

j 

j 

1 

1 

\[. ..::;:::;: 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    78, 880 

Elastic  limit  per  square  inch  of  original  section do...    44,000 

Elongation  per  inch  after  rupture inch..      .2400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001500 

Seduction  in  diameter  at  point  of  rupture do. . .       .144 

Reduction  in  area  after  rapture,  per  cent  of  original  section 44. 6 

Position  of  nipt?*f       ......... .fT. 1".  5  from  neck 

Chapter  o/bWen  "surface silky 

Elongation  of  inch"itions ".  16, ". 39*, ".17 

H.  Ex.  92 14 
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No.  497L 
Marks,  15  E. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loada. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total 

Per  square 
inch. 

Pounds. 
250 
1,250 
2,500 
6,000 
7,500 
10,000 
10,750 
12,500 
12,750 
13,000 
13,250 
13, 500 
13,750 

14,000 

14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
24,950 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
43,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 

66,000? 

67,000 
58,000 
59,000 
60,000 
62, 000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
99,800 

Inch. 
0. 

.000133 
.000333 
.000667 
.001033 
. 001367 
.001500 
.  001733 
.001800 
.001807 
.001933 
.  001967 
. 002000 
. 002033 
.010667 
.011333 
.011833 
.012667 
. 013333 
.  015000 
.017000 
.018667 
.020000 
.022167 
. 024000 
. 025833 
. 028333 
. 030667 
.  033333 
.036000 
.  039000 
.042667 
.047000 
.051667 
.  057667 
.0667 
.0767 
.0967 
.1367 

Inch. 
0. 
.000133 

.  000200 
.  000334 
.  000366 
.  000334 
.000133 
.000233 
. 000067 
.000067 
.000000 
. 000034 
.  000033 
.  000033 
.  008034 
.000606 
.000500 
.000834 
.000066 
.001667 
.002000 
.001607 
.001333 
.002167 
.001833 
.001833 
.  002500 
.  002334 
.  002C66 
.  002067 
. 003000 
.  003667 
. 004333 
.004667 
.  006000 
.  009033 
.0100 
.0200 
.0400 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Klaatic  limit. 

Tensile  strength. 

0. 

0. 

1 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds. .    99, 800 

Elastic  limit  per  square  inch  of  originalsection do...    66, 0OC 

Elongation  per  inch  after  rupture inch . .      .  1800 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002033 

Reduction  in  diameter  at  point  of  rapture do. . .        .  104 

Reduction  in  area  after  rupture,  por  cent  of  original  section 33. 5 

Position  of  rupture I'M  from  neck 

Character  of  broken  surface silky,  trace  of  granulation 

Elongation  of  inoh  sections ".  23*,  ".  20,  ".  11 
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Marks,  16  R. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Successive 
elongation 
per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total 

Per  square 
inch. 

per  inch. 

Pound*. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

9,000 

9,250 

9,500 

9.750 

10.000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,600 

13,760 

14,000 

14,260 

14,500 

14,750 

14,800 

Pound* 
1,001 
5,001 
10, 00' 
20,00(1 
30,001 
35,001 
36,001 
37, 001  < 
38,00* 
39,001 
40,00L 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 
56,000 
57,000 
68,000 
60,000 
69,200 

Inch. 
0. 
.000167 
.000333 
.000667 
.001000 
.001233 
.001300 
.023000 
.024667 
.  026767 
.028667 
.031000 
.033967 
.035833 
.038333 
.041700 
.044667 
.048933 
.052333 
.057000 
.062333 
.0667 
.0733 
.0800 
.0900 
.1000 
.1133 
.1333 
.1600 
.2233 
.2767 

Inch. 
0. 

.000167 
.000166 
.000334 
.  000333 
.000233 
.000007 
.021700 
.001067 
.002100 
.001900 
.002333 
.002967 
.001866 
.002500 
.003367 
.002967 
.004266 
.003400 
.004067 
.  005333 
.004367 
.0006 
.0067 
.0100 
.0100 
.0133 
.0200 
.0267 
.0633 
.0534 

Inch. 
0. 
0. 

Inch 
0. 

Initial  load. 
Elastic-  limit.           * 

.000033 

.000033 

.1  Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds .  -    5«'  ooo 

Elastic  tluiii  j-  r  nrjuare  inch  of  original  section do.--     d  JLiCjJ 

K]ii[i^jM,ui  jut  ii nfi  after  rupture inch--     ^{sS 

KJoupit  jmi  |«  r  1 1  i  h  under  strain  at  elastic  limit * do.  -  -  •  wlrJJ 

Itatuciioniii  diameter  at  point  of  rupture * do---        \9  7 

Rwtiutinii  in  an  a  after  rupture,  per  cent  of  original  section i^m  Beck 

I'uiin.ih  ,,|  rNitturf* 1"- 71 f«J£  uttky 

Chtracterof  broken  surface ; " -  * gf.  „.ft 

Bongttionof  inohaootions ".2S,'-D*  ' 


\ 
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tf o.  4986. 
Marks,  17  B. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
liioh. 

Pounds. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10.000 

10,250 

10,500 

10,750 

11,000 

11, 250 

11,500 

11,750 

16,350 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40,000 
41,009 
42,000 
43,000 
44.000 
45, 000 
46,000 
47,000 
65,400 

Inch. 
0. 

.000067 
.000300 
.000633 
.000967 
.001100 
.001333 
.001307 
.  0111367 
.025000 
.026767 
.  02933.* 
.031667 
.  033833 

Inch. 

0. 
.000067 
.000233 
.  0003:O 
.  000334 
.  000133 
.000233 
.000034 

0. 
.023633 
.001767 
.002566 
.  002334 
. 002166 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tousilo  strength. 

0. 
0. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    65,400 

Elastic  limit  per  square  inch  of  original  section do...    42,000 

Elongation  per  inch  nfter  ruptnre inch..      .3000 

Elongation  per  inch  under  strain  atelastio  limit do...  .001367 

Reduction  in  diameter  at  point  of  rupture do...        .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.7 

Position  of  rupture 1".  26  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".  44*,  ".  26, ".  20 
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No.  4994. 
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*^ES. 


*I, 


Marks,  18  B.  ^_ 

Diameter,    •  ^5  square  inch. 

Sectional  **e%7    ~  s>» 

Gauged  lengtt*  ,    *^_ 


Applied  loads. 


Total. 


inon. 


^^CXongation 
-j>er  Inch. 


I  Pound* 
1  250 

1,250 
2,500 
5,000 
7,500 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
18,650 


5,0W> 
10,000 
20,000 
30,000 
40,000 

42.000 

43,000 

44,000 

45,000 

46.0OO 

47,000 

48,000 

49,  OOO 

50,000 

51,  OOO 

52,000 

53,  OOO 

54,  OOO 

55,  OOO 

56,  OOO 

57,  OOO 

58,  OOO 

59,  OOO 
60,000 
74.600 


Itush. 

0. 
.000100 

.000300 

.000667 

.001000 

.  O01367 

.001367 

.001400 

.  001433 

.001500 

.001567 

.001633 

.001667 

.  019333 

.  021267 

.022033 

.024500 

.026333 

.028000 

.030000 

.032600 

.034100 

.036333 

.  038333 

.  041333 


044000  .002667 


General  summary. 


annare  inch  of  original  section. 
Tensile  BtreuKtn  P«*  *j, "ch  of  original  section 


Reduction  in  area  after  n*P 

Position  of  rupture- ----- 

fchar^terofbrokeii^nrfa^ 

Elongation  of  incb  aecw 


..pounds..     74.600 

.do...     47,000 

."."."..inch..       .2700 

do...  .001067 

;:;:::.do...    .m 

V 52.2 

"""{".  80  from  neck 


flue  silky 

..  ».18,".45*,".la 
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No.  4995. 
Marks,  19  E. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 
250 
1,250 
2,500 
6,000 
7,500 
10,000 
10,250 
10, 500 
10,750 
11.000 
11,250 
11, 500 
11,750 
12,000 
12,500 
13, 000 
13,500 
14,000 
14,500 
15,000 
15,500 
15,900 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
50,000 
52,000 
64,000 
56,000 
58,000 
60,000 
62. 000 
63,600 

Inch. 

0. 

.000067 
.000300 
.000633 
.000967 
.001333 
.  012333 
.015667 
.018000 
. 027607 
. 031433 
. 032133 
. 034333 
. 037367 
.  043.133 
.  050607 

•.0633 
.0700 
.0833 
.1033 
.1300 
.2000 

Inch. 
0. 

.000067 
. 000233 
.000333 
.000334 
.000366 
.011000 
.003334 
. 002333 
.  009667 
.  003760 
.  000700 
. 002200 

.  oo:;o34 

. 005966 
. 007334 
. 012633 
.0067 
.0133  • 
.0200 
.0267 
.0700 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section.... pounds..    63,600 

Elastic  limit  per  sqnare  inch  of  original  section do...    40,000 

Elongation  per  inch  after  rupture inch. .      .  2533 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001333 

Reduction  in  diameter  at  point  of  rupture do. . .        .174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 52. 2 

Position  of  rupture ".80  from  neck 

Character  of  broken  surface silky,  serrated 

Elongation  of  inch  sections ".  13  ".  8  ".  45* 
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No.  5017, 


Marks,  20  E. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


1      Applied  loads 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundt. 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

11,000 

11,500 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15.000 

15,500 

15,940 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
68,000 
64,000 
56,000 
68,000 
60,000 
62,000 
63,760 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001100 
.001300 
.001333 
.001333 
.001367 
.005000 
.066000 
.  010667 
.014333 
.020333 
.023333 
.025667 
.028667 
.  033333 
.037667 
.043:133 
.049333 
.056667 
.066667 
.076000 
.095667 
.124000 
.2033 

Inch. 

0. 

.000100 
.  000200 
.000333 
.000334 
.000133 
.000200 
.000033 

0. 
.000034 
.003633 
.001000 
.004667 
.003666 
.006000 
.003000 
.002334 
.003000 
.004666 
.003334 
.005666 
.006000 
.007334 
.010000 
.009333 
.009667 
.028333 
.0793 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit;  load  fell. 

0. 

0. 

1 

Tensile  strength. 

» 

General  summary. 

Tensile  strength  per  aquare  inch  of  original  section pounds..  63,760 

Elastic  limit  per  square  inch  of  original  section -do...  43,000 

Elongation  per  inc£  after  rupture inch..  .3000 

Elongation  per  inch  under  strain  at  elastic  limit do...  Wl*™ 

Reduction  m  diameter  at  point  of  rupture do...  .i»» 

5S^f  nSKltor  r°pt,,re'  P«~iof  0ri*inal  8CCti°n :::::-;imiadleof  length 

E^^r^^^^^  «»*«%?* 

Elongation  of  inch  ^tfons ^     **  ' 
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No.  5018. 


Marks,  21  E. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,250 
10, 500 
10,  750 
11,000 
11.250 
10,750 
11,000 
11,250 
11.500 
11,750 
12,000 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16, 500 
17,000 
17,260 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
43,000 
44, 000 
45,000 
46,000 
47,000 
48,000 
50,000 
52,000 
54,000 
56, 000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
69,040 

Inch. 
0. 

.000067 
.000300 
.000633 
.000967 
.001133 
.001333 
.001367 
.001400 
.  001433 
.001467 
.001533 
.004207 
.007000 
.012333 
.018333 
.022000 
. 024333 
.  028333 
.  033333 
. 038333 
.  044333 
.051333 
.060000 
. 069333 
.0800 
.  1033 
.1333 
.1767 

Inch. 
0. 

.000067 
.000233 
.  000333 
.000334 
.000166 
.000200 
.000034 
.000033 
.  000033 
.  000034 
.000060 
.002734 
. 002733 
.  005333 
.006000 
.003667 
.002333 
.  004000 
.  005000 
.005000 
.  006000 
. 007000 
.  008667 
.  009333 
.010677 
.  0233 
.0300 
.0434 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit;  load  fell. 

Tensile  strength. 

0. 

0. 

.  M. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  original  section , do... 

Elongation  per  inch  after  rupture inch.. 

Elongation  j>or  inch  under  strain  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  nipt  ure,  per  cent  of  original  section 41.  9 

Position  of  rupture '. 1".  08  from  neck 

Character  of  broken  surface fine  silky;  contained  an  irregular  shaped  hole  ".02  diameter,  near 

the  center  of  tlio  specimen. 
Elongation  of  inch  sections ".  31*. ".  21, ".  18 


69.040 

45,000 

.2333 

001533 

.134 
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No.  5162. 


Marks,  22  R. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Sncessive 

permanent 

set. 

Remarks. 

Total. 

Per  sonar© 
inch. 

Poundg. 
250 
1.250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,250 
10,500 
10.750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12.500 
13,000 
13,500 
14,000 
14,500 
15,000 
15.500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
18,560 

Potmdt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
74,240 

Inch. 
0. 

.000167 

.000300 

.000633 

.001000 

.001167 

.  001333 

.001367 

.001433 

.001467 

.006833 

.019533 

.010933 

.020667 

.022000 

.023200 

.024967 

.027967 

.031667 

.035533 

.039867 

.045000 

.0533 

.0567 

.0633 

.0767 

.0900 

.1100 

.1533 

.1733 

Inch. 
0. 

.000167 

.000133 

.000333 

.000367 

.000167 

.000166 

.000034 

.000006 

.000034 

.005306 

.012700 

.000400 

.00O73t 

.001333 

.001200 

.001767 

.003000 

. 003700 

.003866 

.004334 

.005133 

.0083 

.0034 

.0006 

.0134 

.0133 

.0200 

.0433 

.0200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 



Elastic  limit 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    ^4,240 

Elastic  limit  per  square  Inch  of  original  section .do...    ™>w°, 

Elongation  per  inch  after  rupture ; inch..      -f*JJ 

Elongation  per  inch  under  strain  at  elastic  limit «o  ••    00145i 

Redaction  in  diameter  at  point  of  rupture «>•-•        r**J 

Redaction  in  area  after  rapture,  per  cent  of  original  section - »■-      „*;:£ 

Position  of  rupture '       iEKEI 

Character  of  broken  surface ;,•-•;•  ,7  ,  a  »  14 

Elongation  of  inch  sections "  •      iD'     x* 


1 

l 

1 
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No.  5200. 
Marks,  24  E. 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
aet. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1,250 
2,500 
6,000 
7,600 
8,750 
10, 060 
11,250 

11,500 

11,750 
12,000 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,090 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
36,000 
40,000 
45,000 

46,000 

47,000 
48.000 
50,000 
62,000 
54,000 
56,000 
58.000 
60,000 
62,000 
64.000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
76,360 

Inch. 
0. 

.  000133 
.000333 
.000067 
.001000 
.001133 
.001333 
.001467 
5   .001533 
\   .015667 
.016600 
.018667 
. 020333 
.023000 
.     .026000 
.030000* 
.033667 
. 038000 
.042667 
.048000 
.0567 
.0633 
.0700 
.0833 
.1033 
.1467 
.1800 

Inch. 
0. 

.000133 
.000200 
.000334 
.000333 
.000133 
.000200 
.000134 
.000066 
.014134 
_   .000933 
.002067 
.001600 
.  002667 
.003000 
.004000 
. 003667 
.004333 
.004667 
.  005333 
.0087 
.0066 
.0067 
.0133 
.0200 
.0434 
.0333 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

.01)0033 

.000033 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    76.360 

Elastic  limit  per  square  inch  of  original  section do. . .    46, 000 

Elongation  per  inch  after  rupture inch . .      .  2800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001533 

Seduction  in  diameter  at  point  of  rupture do. . .        .164 

Reduction  in  area  after  rupture,  per  oent  of  original  section 49.7 

Position  of  rupture •. ".10  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections :  ".  43*, ".  24, ".  17 
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TSo.  5201. 
Marks,  24  B. 
Diameter,  ".564, 
Sectional  area,  .25  square  inch. 
Ganged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
perinch. 

Permanent 
set. 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Found*. 

250 

1,250 

2.500 

5,000 

7,600 

8,750 

10,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,600 

14,000 

14,500 

15,000 

15,500 

16.000 

16,500 

17,000 

17,500 

18,  COO 

18,600 

19,000 

19,490 

Pounda. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
54,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
77,980 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001167 
.001333 
.001500 
.001567 
.001633 
.001667 
.016667 
.017333 
.018167 
.019400 
.022667 
.026000 
.029000 
.033000 
.037333 
.041667 
.047000 
.053667 
.0633 
.0700 
.0833 
.1000 
.1500 

Ineh. 
0. 

.000100 
.000233 
.000334 
.000333 
.000167 
.000166 
.000167 
.000067 
.000066 
.000034 
.015000 
.000666 
.000834 
.001233 
.003267 
.003333 
.003000 
.004000 
.004333 
.004334 
.005333 
.006667 
.009633 
.0067 
.0133 
.0167 
.0500 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit 

Tonsile  strength. 

....        1 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..     77»XS 

Elastic  limit  per  square  inch  of  originaTaeotion ;do/"      48^22a 

Elongation  per  inch  after  rapture inch..       -2300 

Elongation  per  inch  under  strain  at  elastio  limit do...    •W>l<W7 

Reduction  in  diameter  at  point  of  rupture «">•••         -J7* 

Seduction  in  area  after  rupture,  per  cent  of  original  section -         DZ** 

Position  of  rupture T. 1"fr®m,Jf£k 

Character  of  broken  surface Li:  ?!£  „  ,1 

Elongation  of  mchsectionV..: ». 38*,  ». 21,  ».  10 
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STEEL  CASTING  FOB  15-INCH  CARRIAGE 
TRUCK  WHEEL  PLATE. 

ffo.  5187. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3". 


Applied  loads. 

Elongation 
per  in  oh. 

Successive 
elongation 
per  inch. 

Permanent 
aet. 

Successive 

permanent 

aet. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 

250 

1,250 

2,500 

5,000 

6,250 

6,500 

6,750 

7,000 

7,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

0,500 

10,000 

10,500 

11.000 

11.500 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

16,690- 

Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
34,000 
85,000 
36,000 
88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
67,760 

Inch. 
0. 

.000100 
.000333 
.000667 
.000867 
.000900 
.000967 
.001100 
.001333 
.001600 
.001733 
.001900 
.002300 
.004000 
.007000 
.009667 
.011933 
.014667 
.017333 
.020333 
.023000 
.0800 
.0930 
.10 
.11 
.13 
.16 
.18 
.21 
.25 
.31 
.39 

Inch. 
0. 

.000100 
. 000233 
.000334 
.000200 
.000033 
.000087 
.000333 
.000233 
.000267 
.000133 
.000167 
.000400 
.001700 
.003000 
.002667 
.002266 
.002734 
.002666 
.003000 
.002667 
.0570 
.0130 
.0070 
.01 
.02 
.03 
.02 
.03 
.04 
.06 
.08 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000233 

.000233 

.000467 

.000234 

.005767 

.005300 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    66,760 

Elastic  limit  per  square  inch  of  original  section do . . .    27, 000 

Elongation  per  inon  after  rupture inch.-.      .1300 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000967 

Reduction  in  diameter  at  point  of  rupture do...       .054 

Redaction  in  area  after  rupture,  per  cent  of  original  section 18.8 

Position  of  rupture '.  50  from  neck 

Character  of  broken  surface granular ;  opened  cracks  in  stem  in  vicinity  of  fracture 

Elongation  of  inch  sections ".  18  *,".  11, ".  10 

Chemical  competition. 

Percent. 

Total  carbon 0.286 

Qraphitio  carbon 0.046 

Combined  carbon 0.240 

Manganese 0.665 

8ilicon 0.220 

Sulphur 0.099 

Phosphorus 0.072 

Copper 0.000 
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STEEL  FORGED  BARS. 

No.  6207. 

Bar  forged  down  in  arsenal  smith  shop  from  billet  12"  x  5J". 
Sectional  area,  1".05  x  1".06  =  l.ll  square  inches. 
Elastic  limit,  72,200  pounds  =  65,050  pounds  per  square  inch. 
Tensile  strength,  111,200  pounds  =  100,180  pounds  per  square  inch. 
Elongation  in  10  inches,  1".48  =  14.8  per  cent. 
Elongation  of  inch  sections,  ".08,  ".11,  ".09,  ".10,  ".10,  ".11,  ".13,  ".14, 
".17,  ".45«. 
Area  at  fracture,  ".83  x  ".83  =,  .689  square  inch. 
Contraction  of  area,  37.9  per  cent. 
Appearance  of  fracture,  flue  silky. 

No.  6208. 

_  Bar  forged  down  in  arsenal  smith  shop  from  cast  ingot  7"  x  7". 
"  Sectional  area,  1".08  x  1".08  =  1.17  square  inches. 

Elastic  limit,  65,150  pounds  =  55,680  pounds  per  square  inch. 

Tensile  strength,  101,980  pounds  =  87,160  pounds  per  square  inch. 

Elongation  in  10  inches,  2".18  =  21.8  per  cent. 

Elongation  of  inch  sections,  ".22,  ".50,  ".21,  ".18,  ".17,  ".15,  ".20, 
".18,  ".17,  ".20. 

Area  at  fracture,  ".84  x  ".85  =  .714  square  inch. 

Contraction  of  area,  39  per  cent. 

Appearance  of  fracture,  fine  silky. 

No.  6470. 
Steel  bar  forged  down  in  arsenal  smith  shop  from  billet: 

Sectional  area,  1".02  x  1".02  ==  1.04  square  inches. 
Elastic  limit,  45,200  pounds  =  43,460  pounds  per  square  inch. 
Tensile  strength,  69,400  pounds  =  66,730  pounds  per  square  inch. 
Elongation  in  10  inches,  1".70  =  17.0  per  cent. 
Elongation  of  inch  sections,  ".14,  ".14,  ".14,  ".17,  ".19,  ".16,  ".18, 
".19,  ".19,  ".20. 
Area  at  fracture,  ".71  x  ".73  =  .518  square  inch. 
Contraction  of  area,  50.2  per  cent. 
Appearance  of  fracture,  fine  silky, 
H.  Ex.  92 15 
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Steel  Used  in  Piston  Rod. 
No.  G171. 
Forged  down  in  arsenal  smith  shop  from  billet: 

k- —  .?#"  — H 

g="= =~        — -^i 

Sectional  area,  1".00  x  1".04  =  1.10  square  inches. 
Elastic  limit,  73,000  pounds  =  00,910  pounds  per  square  inches. 
Tensile  strength,  118,700  pounds  ==  107,010  pounds  per  square  inch. 
Elongation  in  10  inches,  1".33  =  13.3  per  cent. 

Elongation  of  inch  sections,  ".08,  ".08,  ".00,  ".08,  ".08,  ".12,   ".12. 
".12,  ".42»,  ".17. 
Area  at  fracture,  ".83  x  ".83  =  .080  per  square  inch. 
Contraction  of  area,  37.4  per  cent. 
Appearance  of  fracture,  fine  silky. 
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TOOL  STEEL. 

Samples  Nos.  5154  and  5155  tested  in  condition  received  without 
lathe  finishing. 

No.  5154. 

Annealed  sample  of  steel  used  principally  for  reamers,  taps,  and  such 
tools.    Branded  "  W.  Jessop  &  Sons.    Cast  steel  warranted,  annealed.'9 
Total  length,  5'  2£". 
Diameter,  1".262. 

Sectional  area,  1.251  square  inches. 
Length  of  sample  between  jaws  of  machine,  34". 
Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
perlnch. 

Permanent 
set. 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

permanent 
set. 

Pounds. 
1,251 
6.255 
12, 510 
18,765 
25,020 
31,275 
87,530 
43,785 
50,040 
51,201 
62,542 
53.798 
55,044 
56,205 
57,546 
58,797 
60,048 
61.299 
62,550 
65,052 
67,554 
70,056 
72,558 
75.060 
77,562 
80,064 
82,566 
85.068 
87,570 
90,072 
92,574 
95,076 
97,578 
100,080 
102.582 
103,800 

Paundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
62,000 
54,000 
56,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
82,570 

Inch. 
0. 

.000100 
.000230 
.000390 
.000520 
.000690 
.000840 
.000980 
.001120 
.001140 
.001180 
.001200 
.001250 
.  00.1000 
.008500 

.011300 

.011610 

.012300 

.  013180 

.0150 

.0170 

.0190 

.0210 

.0230 

.0260 

.0290 

.0320 

.0360 

.0400 

.0460 

.0510 

.0600 

.0710 

.0850 

.1140 

Ineh. 
0. 

.000100 
.000130 
.000160 
.000130 
.000170 
.000150 
.000140 
.000140 
.000020 
.000040 
. 000020 
.  000050 
.003750 
.003500 
.002800 
. 000310 
.000090 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

. 

0. 

0. 



—.000100     |  -.000100 

1 

1 

Elastic  limit 

.000880 
.001820 
.  0020 
.  0020 
.0020 
.  0020 
.0030 

.oiioiio   ,     .  611136 

1 

.. 

;     ;. 

.0030 
.0030 
.0040 
.0040 
.0060 





1 

.0050 
.0090 
.0110 
.0140 
.0290 

;;;; 1:::::::;:;: 

Tonsilo  strength,    . 

i 

! 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    82,570 

Elastic  limit  per  square  inch  of  original  section do...    44,000 

Elongation  per  inch  after  rupture  in  30  inches inoh. .      .  1370 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001250 

Seduction  in  diameter  at  point  of  rupture do. . .       .272 

Reduction  in  area  after  rupture,  per  cent  of  original  section 38. 4 

Character  of  broken  surface flne  granular  serrated,  rudinting  irmii  n  silky  acentric  spot 

Elongation  of  6-inch  sections l".2«V'.87t ''.67,».50, ''.41,  "88 
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No.  5155. 
Unannealed  sample  of  steel,  used  principally  for  twist  drills, 
sop's  steel.    Not  branded. 
Total  length,  6'  1". 

(  Maximum,  1".271. 
Diameter  1  Minimum,  1".264. 

(  Mean,  1".268. 
Sectional  area,  1.2C3  square  inches. 
Gauged  length,  10". 


Jcs- 


Pound*. 
1.263 
6,315 
12,630 
18,945 
25,200 
31,  575 
37,890 
44,205 
50,520 
56,835 
63,150 
69,465 
75,780 
82, 095 
88,410 
94, 725 
95,  D88 
97,251 
98,514 
99,777 
101,040 
102, 303 
103, 566 

1.263 
6,315 
12,630 
25,260 
87,890 
50,520 
63,150 
75,780 
88,410 
75,780 
63,150 
50,520 
37,890 
25,260 
12,630 
1,263 

106,092 
108, 618 
111, 144 
113,670 
116, 196 
118,722 
121,248 
123,774 
126,300 
128,826 
381,352 
133, 878- 
136,404 
138,930 
141.456 
143,982 
146,508 
149, 034 
151,560 
154,086 
156,612 
159, 138 
161,664 
164, 190 
166, 716 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 
1,000 

84,000 
86, 000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
112,  000 
114,000 
116,000 
118,000 
120,000 
122,000 
124,000 
126,000 
128,000 
130,000 
132,000 


Elongation 
per  inch. 


Inch. 
0. 

.000120 
.000300 
.000480 
.000620 
.000790 
.000980 
.001120 
. 001300 
.001480 
.  001630 
.001800 
.002000 
.002180 
.002320 
.002500 
.002520 
. 002560 
.002590 
. 002620 
.  002080 
.010760 
.010010 

.007200 
.007310 
.007500 
.007890 
.008270 
.008650 
.009090 
.009550 
.010090 
.009750 
.  009390 
.009000 
.008600 
.008190 
.007710 
.007260 

.0120 
.0130 
.0140 
.0150 
.0160 
.  0170 
.0190 
.0200 
.0210 
.0210 
.0220 
.0240 
.0200 
.0270 
.0200 
.0300 
.0320 
.0350 
.0370 
.0400 
.0450 
.0490 
.0570 
.0060 
.0810 


SncceRBive 
elongation 
per  inch. 


Inch. 
0. 

.000120 
.000180 
.0001*0 
.000140 
.000170 
. 000190 
.000140 
.000180 
.000)80 
.000150 
.000170 
. 000200 
.000,80 
.  000140 
.000180 
. 000020 
.  000040 
. 00  030 
. 0UO030 
.00U060 
.  008080 
.000150 

—.003710 

+.  ooono 

.000190 

.000390 

.000380 

.000380 

.000440 

.000460 

.000540 

— .  (XXM0 

— .  000360 

—.000390 

—.000400 

— .  000410 

— . 000480 

—.000460 

.004740 

.0010 

.0010 

.0010 

.0010 

.  0010 

.0020 

.0010 

.0010 

.0000+ 

.0010 

.0020 

.0020 

.0010 

.0020 

.0010 

.0020 

.0030 

.0020 

.0030 

.0050 

.0040 

.0080 

.0090 

.0150 


Permanent 
set. 


1  Successive  ■ 
I  permanent  i 
set.   > 


Remark*. 


Inch. 


Inch.      I 
0.  i  Initial  load. 


'J  Elastic  limit. 


Heated  16  hours. 


Tensile  strength. 


TOOL   STEEL. 
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General  vumnmry. 

Tensile  strength  per  square  inch  of  original  section pound* . 

Elastic  limit  per  square  inch  of  original  sectiou do. . 

Elongation  per  inch  after  rapture  in  30  inches i  nch . 

Elongation  per  inch  under  strain  at  elastic  limit do. . 

Reduction  in  diameter  at  point  of  rupture do. . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 


Tool  Steel  from  Springfield  Armory. 

No.  4972. 
Marks,  S.  T. 
Diameter,  ".504. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads 


Total. 


1  '  i 

!  Tinnmtini. '  Successive '  «._,....„»  Successive 
1   ne?Ch      elongation   *«■»■«*  permanent 
Per  square  |   P®r  lnon-       per  inch.  8et"  set. 

inch.  I 

t 


Remarks. 


Pound*. 
250 
1,260 
2,500 
5,000 
7,500 
10,000 
11,250 
12,500 
13,750 
15,000 
15,250 
15,500 
15,750 
16,000 
16,250 
16,500 
16,750 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,500 
24,500 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
33,200 


Founds. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

45,000 

50,000 

55,000 

60,000 

61,000 

62,000 

63,000 

64,000 

65,000 

66,000 

67,000 

68,000 

70.000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,000 

80,000 

88.000 

90,000 

94,000 

98,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120,000 

124,000 

128,000 

132, 000 

132,800 


Inch, 
0. 
.000100 


.000607 
.001000 
.001333 
.001533 
. 001700 
.001900 


.  002007 
.002133 
.002267 
.004000 
.005000 
.005767 
.000007 
.006433 
.007233 


.008667 
.009333     j 
.010167 
.011000 
.011733    I 
.012600 
013500 
.014333    : 
.015200    > 
.  017000    ! 
.019000    , 
.  0202C7    I 
.022107    ' 
.  024*33     I 
.027607 
.0333 
.0367 

.0433     ; 

.0500  ; 
.0633  . 
.0733 


Inch. 
0. 
0. 


Inch. 


Initial  load. 


Itich.  . 
0. 
.000100 
.000233 
.000334 
.000333 
.000333 

.000200   1 

.000107  I i I 

.000200  ' ; 

.000133  !  0.       t 

.000034   1 ' 

.000060  I i Klastic  limit. 

.000134  ! ' 

.001733  ' | 

.0010C0 

.000767   | 

. 000300 

.000300 

.000800 

.000800 

.  00OGJ4 

.  000060 

.  000834 

.000833 

. 000733 

.000807 

.000900 

.000833 

.000867 

.001800 

.002000 

.001267 

.001000 

.002000 

.002834 

.005033 

.0034 

.0000 

.0007 

.  0133 

.0100 


Tensile  strength. 


General  gummary. 


Elastic  limit  per  square  inch  of  original  section do 

Elongation  per  inch  after  rapture inch 


Tensile  strength  per  square  inch  of  original  section pounds. .  132, 800 

—  - ■     m   ---*-.—?-.-.*-.-  ..-         62f0oo 

.0633 

.002133 

.024 

8.4 

at  neck 

end  of 


Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Seduction  in  diameter  at  poin  t  of  rupture do . . . 

Reduction  in  area  after  rupture,  per  cent  of  original  nation 

Position  of  rupture 

Character  of  broken  snrface granular,  radiating  from  center  punch  mark  defining 

gauged  length. 

Elongation  of  inch  sections "•  H 

Diameter  4  inch  from  fracture 


04, 


".04 
".53 
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Tool  Steel,  Annealed,  from  Springfield  Armory. 

No.  4973. 

Marks,  S.  T.  A. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds, 
250 
1,260 
2,500 
5,000 
7,500 
10,000 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
18,500 
H,000 
14,500 
15,000 
15,500 
16,000 
16,600 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,800 


Per  square 
inch. 


Pound*. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
85,200 


Elongation 
per  Inch. 


Inch. 
0. 

.000100 
.000300 
000633 
.000067 
. 001300 
.  001367 
.001400 
.  008333 
.  011333 
.011700 
.012000 
.012500 
.013333 
.013733 
.014500 
.  016167 
.018000 
.019500 
.021333 
.023433 
.026000 
.028667 
.031333 
.035000 
.039000 
.044000 
.049333 
.056067 
.064000 
.0867 
.1067 
.1400 


Successive 
elongation 
per  inch. 


Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000333 
.000067 
.000033 
.036933 


.000367 


.000500 

.000833 

.000400 

.000767 

.001667 

.001833 

.001500 

.001833 

.002100 

.002567 

.002667 

.002660 

.  003667 

.004000 

.005000 

.005333 

.0073:14 

.007333 

.0227 

.0200 


Permanent 
set. 


Inch. 


Successive 

permanent 

set. 


Inch. 


Remarks. 


Initial  load. 


.  I  Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    85, 200 

Elastic  limit  per  square  inch  of  original  section do.. .    44, 000 

Elongation  per  inch  after  rupture inch. .      .  1433 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001400 

Reduction  in  diameter  at  point  of  rupture do...       .124 

Reduction  in  area  after  rupture,  per  cent  of  original  section 39. 2 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface granular,  rad  iutuig  from  a  fine  silky  center 

Elongation  of  inch  sections ".07,  ".11,  ".25* 
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Tool  Steel,  Annealed,  from  Springfield  Armory. 

No.  5016. 

Marks,  S.  T.  A*. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
perluch. 

Successive 

Permanent 

set. 

Successive 

permanent 

set. 

Total. 

Per  square 
Inch. 

pounds. 
1,000 
5,000 
10.000 
20,000 
30.000 
40,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
64,000 
66,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96.920 

elongation 
per  inch. 

Remarks.             j 

Pounds. 
250 
1.250 
2,500 
5,000 
7,500 
10,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
14,000 
14,500 
15,000 
25,500 
16,000 
16,600 
17,000 
17,500 
18,000 
18,600 
19.000 
19,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
23,000 
23,600 
23,980 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001333 
.001533 
.001667 
.002067 
.004867 
.006300 
.007667 
.009833 
.010500 
.  011167 
.011667 
.012833 
.014000 
.014833 
.016000 
.017000 
.  018333 
.019400 
.020833 
.022400 
.024000 
.025933 
.027833 
.030000 
.032667 
.035333 
.038500 
.042000 
.047000 
.063333 
.061667 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000366 
.000200 
.000134 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 

.000400 
.002800 
.001433 
.001367 
.002166 
.0J0667 
.000667 

:::::::::::::::::::::::: 

■ 

i 

.000500 
.001166 
.001167 
.000833 
.001167 
.001000 
.001333 
.  001067 
.001433 
.001567 
.001600 
.001933 
.001900 
.002167 
.002667 
.002666 
.003167 
.003500 
.005000 
.006333 
.008334 

t 

I 

i 

1 

i 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section \ pounds . .    96, 920 

Elastic  limit  per  square  inch  of  original  section do . . .    45, 000 

Elongation  per  inch  after  rupture inch..      .0667 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001533 

Reduction  in  diameter  at  point  of  rupture do...       .024 

Reduction  in  area  after  rupture,  per  cent  of  original  section 8.4 

Position  of  rupture 1".  45  from  neck 

Character  of  broken  surface foe  granular 

Elongation  of  inch  sections "•  <»,  ".  07*,  ".  07 


STEEL  SPECIMENS 


FROM  THK 


MS  J.  ATHA  AND  ILLINGWORTH  CO.,  NEWARK,  N.  J. 


TESTS  FOR  COMPAEISOK  OF  TESTING  MACHINES. 


Specimens  Nos.  5205  and  5206  had  previously  been  strained  with  thesamo  loads 
here  applied,  and  duplicate  bars  of  those  ruptured  were  also  tested  at  Newark. 
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TESTS   FOE   COMPARISON    OF   TESTING   MACHINES. 
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No.  5205. 


Marks,  CT 


Diameter,  ".505. 

Sectional  area,  .20  square  inch* 

Gauged  length,  2". 

This  specimen  was  put  on  centers  and  found  to  be  crooked  in  the 
stem;  hence  micrometer  observations  of  elongations  were  taken  on  two 
sides. 


Applied  Loads. 


Total. 


Pound*. 

200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 

200 


200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 

200 


Per  square 
inch. 


Pounds. 

1,000 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

25,000 

20,000 

15,000 

10,000 

5,000 

1,000 


1,000 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

25,000 

20,000 

15,000 

10,000 

5,000 

1,000 


Elongation 
per  inch. 


Ineh. 
0. 

.000250 
.000400 
.000700 
.000850 
.001100 
.001300 
.001100 
.000900 
.000700 
.000500 
.000300 


.000150 
.000350 
.000500 
.000700 
.000900 
.001100 
.000900 
.000700 
.000500 
. 000350 
.000150 


Successive 
elongation 
per  inch. 


Inch. 
0. 

.000250 
.000150 
.000300 
.000150 
.000250 
.000200 
.000200 
.000200 
.000200 
.000200 
.000200 


0. 
.000150 
. 000200 
.000150 
.000200 
.000200 
.000200 
.000200 
.000200 
.000200 
.000150 
.000200 


Permanent 
set. 


Ineh. 


Successive 

permanent 

set-. 


Remarks. 


Inch. 


Initial  load. 


.000050 


.000050 


Specimen  rotated  180° 
and  observations  re- 
pea  ted. 

Initial  load. 
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TESTS   FOB   COMPARISON   OP   TESTING    MACHINES. 


No.  5206. 

]\farks,  &£ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 

This  specimen  was  put  on  centers  and  found  to  be'crooked  in  the 
stem;  hence  micrometer  observations  of  elongations  were  taken  on  two 
sides. 


Applied  loads. 


pi™*.*5™  Successive ,  p«-.„«n-i-*   Successive  \ 
i??Jih      elongation   Pci  "*nent   permanent ' 
Total,    ^square;   P*  parlnch.   I        8et"  set.       | 


'ouudt. 

Potifldi. 

200 

1,000 

1,000 

5,000 

2,000 

10,000 

3,000 

15,000 

4,000 

20,000 

5,000 

25,000 

6,000 

30,000 

7,000 

35,000 

8,000 

40,000 

7,000 

35,  WW 

0,000 

30,000 

5,000 

25,000 

4,000 

20, 000 

3,000 

15,000 

2,000 

10,000 

1,000 

5,000 

200 

1,000 

200 

1,000 

1,000 

5,000 

2,000 

10,000 

3,000 

15,000 

4,000 

20,000 

5,000 

25, 000 

0,000 

30,000 

7,000 

35,000 

8,000 

40,000 

7,000 

35,000 

6,000 

30,000 

5,000 

25,000 

4.000 

20,000 

3,000 

15,000 

2.000 

10,000 

1,000 

5,000 

200 

1,000 

Inch. 


Inch. 


0. 

0. 

.000150 

. 000150 

.  000300 

.000150 

.  000500 

.000200 

.000650 

.  000150 

.000800 

.000150 

.000950 

.000150 

.001150 

.000200 

.001350 

.  000200 

.001150 

. 000200 

.000050 

.0002' Ml 

.  00OWM) 

.000150 

.  000050 

.000150 

. 000*50 

.  0002D0 

.000250 

. 000200 

.000100 

.000150 

0. 

0. 

.000150 

.000150 

.000300 

.000150 

.000450 

.000150 

.000600 

.000150 

. 000800 

. 000200 

.001000 

.  000200 

.1)01200 

.000200 

.001350 

.000150 

.001200 

. 000150 

.001000 

.  000200 

. 000800 

.000200 

.000600 

.000200 

.000450 

.  000150 

. 000300 

.  000150 

.000100 

.000200 

Inch. 


Remarks. 


Inch. 


Initial  load. 


-.  000050 


.  000050 


i    o. 


Rotated  180°  and  obser- 
vation repeated. 
Initial  load. 
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No.  5207. 


Marks,  ££ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


|  Per  square 
I       inch. 


i  Elongation 
por  inch. 


Poundt. 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
9,000 
12,680 


1'oundM. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
45,000 
63,400 


Inch. 
0. 

.000200 
.000500 
.000800 
.001000 
.001150 
.001300 
.001400 
.001400 
.001450 
.001450 
.017500 
.0200 
.0350 
.2100 


I 


Successive .  pA„.iaii0„.  Successive 
elongation  Pe™*!ient  permanent 
per  inch.  I        BCX*        j        sot. 

i  I 


Inch. 

0. 

.000200 
.000300 
.000300 
.000200 
.000150 
.000150 
.000100 

0. 
.000050 

0. 
.016050 
.002500 
.0150 
.1750 


Inch . 


Inch. 


.000050 


.  000050 
.000100 


.000050 

"o." 


.  000050 


Remarks. 


Initial  load 


Elastic  limit. 
Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    63, 400 

Elastic  limit  per  square  inch  of  original  section do. . .    38, 000 

Elongation  per  inch  after  rupture inch. .      .  3600 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001450 

Reduction  in  diameter  at  point  of  rupture do . . .        .185 

Reduction  in  area  after  rupture,  per  rent  of  original  Mention 59.8 

Position  of  rupture 1".  04  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  section* ".  25, ".  52 
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TESTtf    FOR   COMPARISON    OF   TESTING   MACHINES. 


No.  5208. 
Marlfs,  ££ 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 


TotaL 


Pounds. 
200 
1,000 
2,000 
3.000 
4,000 
5.000 
6.000 
7,000 
8,000 
8,200 
9,000 
12,634 


Per 


.  sqnare 
inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35.000 
40,000 
41,000 
45,000 
62,670 


Elongation  ft^St!  Permanent  i  SSSSiS 
ner Inch    •  c,onga"on  .-♦  permanent , 

per  men.   ,  .  set.  k        \ 


Inch. 
0. 

.000100 
.000250 
.000450 
.000650 
.000800 
.000050 
.001200 
.001350 
.0200 
.0350 
.2400 


per  inch. 


Inch. 
0.  :    0. 

.000100 
.000150 
.000200 
.000200 
.000150 
.000150 
.000250 
.  000150 
. 018650 
.0150 
.2050 


Inch. 


Remarks. 


Inch. 


Initial  load. 


;i 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    62,  G70 

Elastic  limit  per  square  inch  of  original  section do. . .    40, 000 

Elongation  per  inch  after  rapture inch . .      .  3550 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001350 

Reduction  in  diameter  at  point  of  rupture do. . .        .  185 

Reduction  in  area  after  rupture,  per  cent  of  original  section 59. 8 

Position  of  rupture ".80  from  ueok 

C h aracter  of  broken  surface silk y 

Elongation  of  inch  sections ".  49*,  ".  22 
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No.  5209. 
Marks,  g£ 
Diameter,6//.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elonpition 

per  inch. 

Permanent, 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1, 000 
2.000 
3,000 
4,000 
5.000 
fi.OOO 
7.000 
7.600 
7,800 
8,000 
9,000 
12,820 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,030 
35.000 
38,000 
39,000 
40.000 
45,000 
64.100 

Inch. 
0. 

.000100 
.000300 
.000150 
.000000 
.000750 
.000900 
.001150 
.001300 
.0150 
.0200 
.0350 
.2050 

Inch. 
0. 

.000100 
.000200 
.000150 
.000150 
.000150 

.coiso 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

.  000250         0. 

.000150 

.01<7 

.0050 

.0150 

.1700 

General  summary. 

Tensile  strength  per  square  inch  of  original  section  pounds. .    64, 100 

Elastic  limit  per  square  inch  of  original  section do. . .    38, 000 

Elongation  per  inch  after  ruptu re inch . .      .  3700 

Elongation  per  inch  under  strain  at  elastic  limit do  . .  .  001300 

Reduction  in  diameter  at  point  of  rupture do. . .        .185 

Reduction  in  area  after  rupture,  per  cent  of  original  section  59. 8 

Position  of  rupture 1'  .2  from  neck 

Character  of  broken  surface silk  v 

Elongation  of  inch  sections ".29,  ".45' 


H.  Ex.  92- 


-16 
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TESTS    FOR   COMPARISON   OF   TESTING   MACHINE8. 


No.  5210. 
Marks,  g£t 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

8e1,       .        set. 

Remarks. 

Total. 

Per  square 
inch. 

elongation 
perlnoh. 

Pound*. 

200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
8,800 

9,000 

10,000 
11,000 
12,000 
13.000 
14,000 
15.000 
16.000 
10,940 

Pound  t. 
1.000 
5,000 
10,000 
15,000 
20,000 
26,000 
30, 000 
35.000 
40,000 
44,000 

45,000 

50,000 
55, 000 
60,000 
65.000 
70,000 
75,  000 
80.000 
84,700 

Inch. 
0. 
.000150 
.000300 
.000450 
.000000 
.000750 
.000900 
.001150 
.001300 
. 001400 
C    .001550 
\    .009000 
.0100 
.0150 
.0250 
.  0300     ' 
.0400 
.0500 
.0750 
.1050 

Inch. 
0. 

.000150 
.000150 
.000150 
. 000150 
.  000150 
.000150 
.000150 
.000150 
.  000100 
.000150 
.  0074.50 
.  001000 
.  0050 
.0100 
.0050 
.  0100 
.0100 
.0250 
.0900 

Inch.            Inch. 

0.              |    0. 

i 

—.600656    1  —.666656 

—.066056  j  6. 

Elastic  limit. 

1 

.Tensile  strength. 

■ 

1 


1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..     84,700 

Elastic  limit  per  sou  a  re  inch  of  origiual  section do. . .     44, 000 

Elongation  per  inch  after  rupture inch . .       .  2650 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001400 

Reduction  in  diameter  at  point  ol  rupture do. . .         .  125 

Rod  action  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture 1".  12  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  21, ".  32* 


TESTS   FOB   COMPARISON    OF   TESTING   MACHINES. 

No.  5211. 

Marks,  ££ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 
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Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Seinarka. 

Total. 

Per  square 
inch. 

Pound*. 

200 

1,000 

3,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

16,920 

Pottnd*. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
55,000 
60,000 
65,000 
70.000 
75,000 
80,000 
84,000 

Inch. 
0. 

.000150 
.000400 
.000660 
.000700 
.000800 
.000960 
.001100 
.001350 
.001500 
.001550 
.011200 
.012050 
.012750 
.013560 
.0200 
.0260 
.0300 
.0400 
.0500 
.0700 
.1600 

Inch. 
0. 

.000160 
.000260 
.000150 
.000160 
.000100 
.000160 
.000160 
.000260 
.000160 
.000050 
.009650 
.000860 
.000700 
.000800 
.006450 
.0050 
.0050 
.0100 
.0100 
.0200 
.0900 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

—.000050 

—.000050 

—.000050 
—.000050 

0. 
0. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..      ?A*  000 

Elastic  limit  per  square  inch  of  original  section ;  tt"v  *  *         o«o 

Elongation  per  inch  after  rupture ix£*-      001550 

Elongation  per  inch  under  strain  at  elast  ic  limit 5®"  *  *    '      126 

Reduction  in  diameter  at  point  of  rupture 00.--         ^  3 

Seduction  in  area  after  rupture,  per  cent  of  ori  izinnl  .met  ion •;•  ^i'f-om  neok 

Position  of  rupture L    1W"      5aw 

Character  of  broken  s  urfac* ',  /  j{*  » .  22 

Elongation  of  inch  sections * 
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No.  5212. 


Marks,  hl, 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Pound*. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17. 000 

17, 110 


Per  square 
inch. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49, 000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85,000 
85,550 


Elongation 
per Inch. 


Inch. 
0. 

.000100 
.000300 
.000500 
.000700 
.000900 
.001100 
.Off  1250 
. 001450 
.001650 
.  010250 
.  010600 
.011400 
.012250 
.013300 
.0150 
.0200 
.0300 
.0350 
.0500 
.0600 
.1200 
.1600 


Successive 
elongation 
per  moli. 


Inch. 
0. 
.000100 
.000200 
.000200 
.000200 
.000200 
.000200 
.000150 
.000200 
. 000200 
.008600 
.  000350 
.000800 
. 000850 
.001050 
.0017 
.0050 
.0100 
.0050 
.  0150 
.0100 
.0600 
.0400 


Permanent 
set. 


Inch. 


Successive 
permanent 


Inch. 


.090050 


. 000050 
. 000050 


.000050 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds.  -     85, 559 

Elastic  limit  per  square  inch  of  original  section do. . .     45, 000 

Elongation  per  inch  after  rupture inch. .      .  2750 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001650 

Reduction  in  diameter  at  point  of  rupture do . . .        .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  r u  p  t  u re ".08  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections , ".  82*. ".  38 
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CAST  IRON    FROM  WATERTOWN  ARSENAL  FOUNDRY,  AND  PIG 

IRONS. 

The  specimens  of  cast  iron  were  taken  from  cylinders  18  inches  long 
by  8  inches  diameter,  cored  34  inches  diameter,  poured  from  the  same 
metal  as  the  castings  they  represented. 

Specimens  of  pig  iron  were  turned  down  directly  from  sample  pigs. 

The  furnace  charges  were  as  follows: 

The  heads  referred  to  in  the  furnace  charges  were  heads  of  shell  from 
previous  casts. 

The  scrap  iron  used  was  old  shot  and  shell,  bolsters,  and  gun-carriage 
scrap  of  good  quality. 


Dute  of  cast. 


Furnace  charge. 


January  ],  1894  . 


August  1,1893. 


rounds. 

M uirki rk  pig 3, 000 

Old  8-inch  shell 2,500  ! 

Heads 2,500 

Scrap 500 


Total. 


8,500 


April  24,  1804 . 


April  16,  1894. 


Muirkirkpig 3,000 

Shell 2,500 

Heads 2,500 

Scrap 500 


Total 8,500 

Richmond  pig  No.  1 1,000 

Kichmond  pig  No.  2 1, 000 

Salisbury  pig  No.  4 1, 500 

Salisbury  pig  No.  4,  high 1, 500 

Scrap 5, 000 


Total 10,000 

Salisbury  pig  Km.  4 2, 750 

Salisbury  pig  No.  4,  high 2, 750 

Scrap 4,500 


October  18,  1803. 


October  23,  1893. 


October^,  1893... 


Total . 10, 000 

Salisbury  pig  No.  4,  high 4, 000  •) 

Salisbury  pig  No.  4 4,000  I  { 

Total 8,000    J 

Salisbury  pig  No.  4 1, 250  , 

Salisbury  pig  No.  4,  hi»  h i,  250 

Heads 2,000 

Scrap 1,000 

Shelf.  


Salisbury  pig  No.  4 3, 000  , 

Salisbury  pig  No.  4,  high 3,  000 

Shell 1. 000 

Heads 1, 000 

Scrap 1,  000  ! 


Total. 


9,000 


.do. 


.do. 


do. 


5090 


5091 


5092 
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Cant  iron  from  IVatcrtoirn  Arsenal  Foundry,  and  pig  irons — Con  tinned. 


Date  of  cast. 


Furnace  charge. 


Furnace. 


No.  of  | 

tension 

teat. 


March  14, 1894. 


Pounds,  i 

Salisbury  pig  No.  4 6,000 

Salisbury  pig  No.  4,  high 2,000 

Soft  pig 4,000 

Remeltedpig 6,000 

Total 18.000 


Do. 


Salisbury  pig  No.  4 2,250 

Salisbury  pig  No.  4,  high 2. 250 

Scrap 4,500 


Air  furnace., 


[  Cupola. 


Total 9,000  'J 


May  15,  1891.. 


Richmond  pig  No.  1 1.000 

Richmond  pig  No.  2 1,000 

Salisbury  pig  No.4 1,500 

Salisbury  pig  No.  4,  high 1, 500 

Scrap 4,000 


Total 9,000 


May  11,  1804. 


Do. 


June  G,  1894 . 


June  21, 1893 . 


June  15, 1894. 


May  25, 1894  . 


November  21, 1893  . 


December  28, 1893. 


'  Salisbury  pig  No.  4 0,000 

Salisbury  pig  No.  4,  high 2,000 

Soft  pig 4,000 

Remeltedpig 0,000 

Total 18,000 

Salisbury  pig  No.  4 2T00O 

1  Salisbury  pig  No.  4,  high 2, 000 

Soft  pig 2,000 

Si-rap 4,000 


Total 10,000 

Richmond  pig  No.  1 450 

Richmond  pig  No.  2 450 

Salisbury  pig  No.4 450 

Salisbury  pig  No.  4,  high 460 

Scrap 3,000 


Total 4,800 

Muirkirkpig loToOO 

Soft  pig 6,000 

Remeltedpig 10,000 


Total 26,000 


Salisbury  pig  No.  4 2,500 

Salisbury  pip  No.  4,  high 2, 500 

Richmond  pig  No.  1 2, 500 

Richmond  pig  No. 2 2,600 

Soft  pig tf,000 

Remeltedpig 10,000 


Total 26,000 

Salisbury  pig  No.  4 2,500 

Salisbury  pie  No.  4,  high 2, 600 

Richmond  pig  No  1 2,600 

Richmond  pig  No  2 2,500 

Soft  pig 6,000 

Remeltedpig 14,000 


Total 30,000 

Salisbury  pig  No.  4 7^000 

Salisbury  pig  No.  4,  high 2, 000 

Soft  pig 4,000 

Remeltedpig 6,000 

Total 1*,  000 

Salisbury  pig  No.  4 0T0OO 

Salisbury  pig  No.  4,  hig'i 2, 000 

Soft  pig 4,000 

Remelted  pig 6, 000 

Total 18,000 


.do. 


>  Air  furnace.. 


Cupola. 


-Air  furnace. 


5099 


5100 


5115 


5116 


5117 


5119 


5070 


5120 


do. 


5093 


5094 
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Cast  iron  from  Waierlown  Arsenal  Foundry,  and  pig  irons — Continued. 


Date  of  oast. 


Bo. 


April  18, 189  4. 


Furnace  charge. 


February  2,1894... 


Pounds. 

Salisbury  pig  No.  4 6,000 

Salisbury  pig  No.  4,  high 2, 000 

Soft  pig 4,000 

Remeltedpig 0,000 

Total 18.000 

Salisbury  pig  No.  4 27250" 

Salisbury  pig  No. 4,  high 2, 250 

Scrap 5,500 

Total 10,000 

Salisbury  pig  No.  4 27500~ 

Salisbury  pig  No.  4,  high 2, 500 

Kicbmontl  pig  No.  1 2, 500 

Mchmoud  pig  No.  2 2, 500 

Soft  pig 0,000 

Hetnelted  pig U,000 

Total 30,000 


Furnace. 


Air  furnace. 


No.  of  ! 

tension ! 

test.    I 


5090 


CupoU 5095 


Air  furnace. 


5112 
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CHAIN    CABLE,  CHAIN    IKON,  SHACKLES,  AND    SWIVELS.       255 
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256      CHAIN   CABLE,  CHAIN    IRON,  SHACKLES,  AND   SWIVELS. 
TESTS  OF  SHACKLES  JXJ)  SWIVELS. 


No.  of 
tent. 


6987 
6985 
6983 
6*87 
0888 
6889 


0988 
0986 


6984 
7106 


Description. 


U"  shackle . 
lj"  shuck  !<< 


2"  shackle . 

.....do 

.....do 

do 

2,"  shack lt> . 

24/'  shackle . 


....do 

1J"  swivel . 
1|"  swivel . 


..do.... 
..do.... 
'  swivel  . 


0» 

.do 


Tensile 
strength. 


Frarhired. 


Pounds. 
205.400 
274,300 
351,900 
277,100 
274,400 
308,100 
317,200 

339,100 

380,300 
171,900 
139,900 

185,200 
186,700 
148,600 
261,400 

186,200 
219,900 


Across  eye  carrying  tongue.    Fibrous. 
Bale  of  shackle.    Fibrous. 
Tongue  of  shackle. 
Bale  of  shackle  on  one  side.    Fibrous. 

Do. 

Do. 
Bale  of  shackle  on  on*  side:  00  per  cent  granular,  40 
per  cent  fibrous. 


Bale  of  shackle 
granular.         £ 

Bale  of  shackle. 

Eye  of  male  part. 

Eye  of  male  part, 
fine. 

Eye  of  male  part. 


One  part  fibrous,  one  part 

^«- 

lioih  parte  granular. 

Fibrous. 

Granular,  varying  from  roars©  to 

Fibrous. 

Pulled  off  head  of  male  part.    Granular. 

2"  end  link  in  the  weld.    Swivel  uninjured. 

At  scarf  of  weld  in  the  bale;  the  line  of  fracture  fol- 
lowed the  scarf. 

Bale  of  swivel;  separated  along  the  scarf  weld. 

Bale  of  swivel ;  followed  scarf  of  weld ;  60  per  cent  of 
surface  had  a  dull,  smooth  appearance,  and  40  per 
cent  fibrous. 
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TENSION  TESTS  OF  CHAIN  CABLE  AND  CHAIN  IBON  FEOM  THE 
BOSTON  NAVY-YABD. 

TESTS  OF  CHAIN  CABLE. 


No.  of 
Teat. 


6481 


6482 


Harks. 


6482  a' 
7284    |K. 


N. 


S.N.Y.B.I.... 
S.tf.Y.B.11 


do 

S.N.Y.B 


Diameters. 


End 

liDkfl. 


In. 
2.72 


2.73 


3.00 
2.75 


Stud- 

ded 

liuksof 

chain. 


Inches. 
2.52 


2.52 


2.54 


Sec- 
tional 
area  of 
chain. 


Sq.  in. 
9.97 


9.97 


10.13 


Tensile 
strength. 


Total. 


Pounds. 
359,200 


869,100 

342,100 
378,800 


Per 

square 
inch. 


Pounds. 
36,030 


37,020 

34,310 
37,390 


Fractured. 


First  studded  link  in  tho 
quarter.  Granular.  In 
part  separated  along 
scarf  of  weld. 

End  link.  Palled  oat 
piece  between  the  two 
quarters.  Granular  40 
per  cent. 

First  studded  link  in  the 
quarter.    Granular. 

Middle  link  at  the  welded 
end.  The  metal  in  part 
separated  along  the 
scarf  of  the  weld,  and  in 
part  through  the  iron. 


trote«ts!  seve^d^s  *****  °f  N°* W82  after  navinS  been  fitted  with  new  end  links.    Interval  between 

H.  Ex.  92 17 
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CHAINS.— PROOF  STRESSES. 

Proof  stresses  applied  to  15-inch  gun-lift  chains,  manufactured  at  the 
"Watertown  Arsenal,  Mass. 

Details  of  tests  of  breech  chains. 

Made  of  iron  1  inch  diameter,  with  end  links  1£  inches  diameter. 

Samples  have  42  links,  not  including  end  links. 

The  lengths  of  chain  given  are  the  lengths  under  2,000  pounds,  center 
to  center  of  3-inch  pins  in  end  links. 


Lengths. 

126". 

125".  7. 

126". 

125".  5. 

Elongations  under  stress. 

Applied 
loads. 

• 

No.  6288. 

No.  6280. 

No.  6290. 

No.  6291. 

Poundt. 

Inehet. 

Inehet. 

Inehet, 

Inehet. 

2,000 

0. 

0. 

0. 

0. 

4,000 

.17 

.12 

.ia 

.14 

6,000 

.81 

.26 

.26 

.27 

8,000 

.46 

.40 

.30 

.40 

10,000 

.61 

.53 

.51 

.53 

12,000 

.74 

.70 

.64 

.67 

14.000 

.00 

.01 

.83 

.87 

15,000 

1.03 

1.10 

1.00 

1.00 

16,000 

1.20 

1.37 

1.25 

1.20 

17.000 

1.47 

1.75 

1.52 

1.45 

18,000 

1.72 

2.10 

1.88 

1.90 

19,000 

2.10 

2.60 

2.42 

2.85 

20,000 

2.64 

8.19 

8.02 

2.99 

2,000 

2.41 

2.92 

2.76 

2.78 

Details  of  tests  of  muzzle  chains. 

Made  of  iron  J  inch  diameter,  with  end  links  1  inch  diameter. 
Samples  have  35  links,  not  including  end  links. 
The  lengths  of  chain  given  are  the  lengths  under  2,000  pounds,  center 
to  center  of  2  J-inch  pins  in  end  links. 


Lengths. 

97".  1. 

98". 

97".  4. 

97".7. 

98".  25. 

Elonga 

tiona  nude 

r  stress. 

Applied 
loids. 

No.  6292. 

No.  6293. 

No.  6294. 

No.  6295. 

No.  6296. 

Poundt. 

Inehet. 

Inehet. 

Inehet. 

Inehet. 

Inehet. 

2,000 

0. 

0. 

0. 

0. 

0. 

4,000 

.03 

.09 

.20 

.15 

.16 

6,000 

.10 

.21 

.37 

.29 

.32 

8,000 

.22 

.31 

.50 

.40 

.48 

9,000 

.29 

.39 

.58 

.48 

.56 

10,000 

.38 

.45 

.65 

.55 

.64 

11,000 

.51 

.50 

.72 

.68 

.76 

12,000 

.78 

.60 

.82 

.89 

.93 

13,000 

1.15 

.77 

.98 

1.19 

1.30 

14,000 

1.60 

1.10 

1.20 

1.60 

1.82 

15,000 

2.15 

1.57 

1.71 

2.09 

2.43 

2,000 

2.00 

1.40 

1.56 

1.93 

2.27 
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BEASS  FOB  CONSOLE. 

Cast  at  Watertown  Arsenal  in  dry  sand.    Samples  from  gate  of 
casting. 

(  Copper per  cent. .  55 

Mixture <  Zinc do 44 

(Tin do....     1 

No.  5196. 
Diameter,  ".564. 
Sectional  area,  .25  sqnare  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1,250 
2,500 
3,750 
4,000 
4,250 
4,500 
4,750 
5,000 
5,250 
5,500 
5,750 
6,000 
6,250 
6.500 
6,750 
7,000 
7,250 
7,500 
7,750 
8,000 
8,250 
8.500 
a  750 
9,000 
9,250 
9,480 

i 
Pounds. 
1.000 
5,000 
10,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
83,000 
34,000 
85,000 
36,000 
87,000 
87,920 

Inch. 
0. 

.000888 
.000867 
.001438 
.001533 
.001633 
.001967 
.002300 
.002567 
.002867 
.003067 
.003400 
.004033 
.004567 
.005267 
.006000 
.007433 
.008467 
.010700 
.011333 
.014333 
.015833 
.020067 
.021767 
.0267 
.0300 

Inch. 
0. 

.000383 
.000534 
.000566 
.000100 
.000100 
.000334 
.000333 
.000267 
.000800 
.000200 
.000333 
.000633 
.000534 
.000700 
.000733 
.001433 
.001034 
.002233 
.000633 
.003000 
.001500 
.004234 
.001700 
.004933 
.0033 

Inch. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000333 

.000333 

i 

i 

I 

I 

1 

1 

1 

General  summary. 


Tensile  strength  per  sqnare  inch  of  original  section pounds.. 

Elastic  limit  per  sqnare  inch  of  original  section do . . . 

Elongation  per  inch  after  rupture inch.. 

Elongation  per  Inch  under  strain  at  elastic  limit do . . . 

Seduction  in  diameter  at  point  of  rupture do... 

Seduction  In  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface 60  per  cent  light  yellow,  40  per  cen  t  lavender  color 

Elongation  of  inch  sections «.  02, ".  02, ".  08* 


37,920 

17,000 

.0400 

001633 

.034 

11.6 
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ffo.  5197. 

Duplicate  of  No.  519C. 


Diameter,  ".5G4. 

Sectional  area,  .25  square  inch. 

Gauged  length;  3". 


Applied  loads. 


Total. 


Per  square 
inch. 


Elongation 
per  Inch. 


Successive 
elongation 
perlnoh. 


Permanent 
set 


Successive 

permanent 

set 


Remarks. 


Pounds. 
,  250 
1,250 
2,500 
3,750 
4,000 
4,250 
4,500 
4,750 
•5.000 
5,250 
5,500 
5,750 
6.000 
8,250 
6,500 
0,750 
7,000 
7,250 
7,500 
7,750 
8,000 
8,250 
8,500 
8,750 
9,000 
0,250 
9,500 
9,750 
10,000 
10,250 
10,475 


Pound*. 
1,000 
5,000 
10,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
41,900 


Inch. 


.000733 
.001167 
.001267 
.001333 
.001500 
.001633 
.001800 
.002000 
.002200 
.002567 
..002833 
.003067 
.003400 
.003867 
.004533 
.005033 
.006000 
.006800 
.008133 
.009200 
.011333 
.012833 
.015000 
.016967 
.020000 
.022000 
.025667 
.027833 


Inch. 
0. 

.000333 
.000400 
.000434 
.000100 
.000066 
.000167 
.000133 
.000167 
.000200 
.000200 
.000367 
.000266 
.000234 
.000333 
.000467 
.000666 
.000500 
.000967 
.000800 
.001333 
.001067 
.002133 
.001500 
.002167 
.001967 
.003033 
.002000 
.003667 
.002166 
.005467 


Inch. 


Inch. 


Initial 




! 

I 

| 

i 

.000100 

.000100 

i 

1 

( 

1 

] 

i...: ;;. 

i 

i 

i 

1 

i 

i 

t 

Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    41,900 

Elastic  limit  per  square  inch  of  original  section do...    22,000 

Elongation  per  Inch  after  rupture inch..      .4670 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002200 

Reduction  in  diameter  at  point  of  rupture do...       .034 

Redaction  in  area  after  rupture,  per  cent  of  original  section 11.6 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface lavender  color,  with  light  yellow  metal  interspersed 

Elongation  of  inch  sections ».  02,  ".  09*  ".  03 
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METAL  FOB  3-IHCH  SABOT,  EUBEKA  SHELL. 

n~»,,w«.:«^  f  Uu P©* cent. .  75 

Composition....  jZn ....do....  26 

No.  6472. 


-        2H"       - 

Sectional  area,  .10  square  inch. 

Elastic  limit,  685  pounds  =  6,850  pounds  per  square  inch. 

Tensile  strength,  2,514  pounds  =  25,140  pounds  per  square  inch. 

Elongation  in  2  inches^  ".67  =  33.5  per  cent. 

Elongation  of  inch  sections,  ".32*,  ".35. 

Diameter  at  fracture,  ".30;  area,  .071  square  inch. 

Contraction  of  area,  29.0  per  cent. 

Appearance  of  fracture,  uniform  lemon-yellow  color. 
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BROHZE  CYLINDER  CAST  WITH  THE  CYLDTDER  HEAD  OP  KRUPP 
SPRING-RETURN  MORTAR  CARRIAGE. 

(  Copper per  cent. .  55 

Mixture \  Tin do 44. 5 

(  Zinc do. .  \ .     0. 5 

No.  4924. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  Inoh. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

per  square 
inch. 

Pounds. 
250 
600 
760 
1,000 
1,250 
1,500 
1,750 
2,000 
2,250 
2,500 
2,750 
3,000 
3,250 
3,500 
3,750 
4,000 
4,250 
4,500 
4,750 
5,000 
5,250 
5,500 
5,750 
6,000 
6,250 
0,500 
7,000 
7,500 
8,000 
8,260 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

26,000 

28,000 

30,000 

32,000 

83,040 

Inch. 
0. 

.000100 
.000167 
.000267 
.000333 
.000433 
.000533 
.000633 
.000700 
.000900 
.001033 
.001267 
.001400 
.001700 
.001967 
.002300 
.002600 
.003167 
.003633 
.004167 
.004533 
.005367 
.006000 
.007167 
.008500 
.010167 
.015667 
.019333 
.027000 

Inch. 
0. 

.000100 
.000087 
.000100 
.000066 
.000100 
.000100 
.000100 
.000067 
.000200 
.000133 
.000234 
.000133 
.000300 
.000267 
.000333 
.000300 
.000567 
.000466 
.000534 
.000366 
.000834 
.000633 
.001167 
.001333 
.001667 
.005500 
.008666 
.007667 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

....  . 

1 

.000067    1      .000067 

1 

1        *. 

1 

.000633          .000566 

1 

.002067          .001434 

j 

1 

; 

. 

1 

i 

:::::::::::::::.:::::::: 

1 

General  summary. 

Tensile  strength  per  square  inoh  of  original  section pounds..    88,040 

Elastic  limit  per  square  inoh  of  original  section do...    11,000 

Elongation  per  inch  after  rapture inoh..      .0433 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001038 

Reduction  in  diameter  at  point  of  rupture do...       .024 

Reduction  in  area  after  rupture,  per  cent  of  original  section 8.4 

Position  of  rupture I".  73  from  neck 

Character  of  broken  surface. .  color  variable  in  spots  from  a  light  yellow  to  a  light  shade  of  lavender 
Elongation  of  inch  seoUons ". 03,  ".08*,  ".20 
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No.  4924a. 


Specimen  from  runner  of  bronze  as  above  described. 

Diameter,'  ".564. 

Sectional  area,  .25  square  inch. 

Tensile  strength,  2,990  pounds  =  11,960  pounds  per  square  inch. 

Appearance  of  fracture,  light-yellow  color,  spongy.  Before  testing; 
the  specimen  showed 'spongy  metal  near  one  end.  Fracture  occurred 
at  that  place. 

BSOHZE  FROM  WATEBTOWV  ARSEHAi  FOUNDRY. 

(  Cu per  cent. .  88 

Composition \  Sn do 8 

(Zn do 4 

No.  5202. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
perinoh. 

* 

Successive 
elongation 
perlnoh. 

Permanent 
set. 

Successive 
permanent 

set. 

ftemarlra. 

Total 

Per  square 
inch. 

Pound*. 
250 
500 
750 
1,000 
1,250 
1,500 
1,750 
2,000 
2,250 
2,500 
2,750 
3,000 
3,250 
8,500 
3,750 
4,000 
4,250 
4,600 
4,750 
5,000 
5,500 
6,000 
6,500 
7,000 
7,500 
8,000 
8,500 
9,000 
0,160 

Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
22,000 
24,000 
26,000 
28,000 
80,000 
82,000 
84,000 
86,000 
86,640 

Inch, 

o. 

.000133 

.000267 

.000400 

.000567 

.000667 

.000733 

.000867 

.001000 

.001167 

.001238 

.001838 

.001667 

.001867 

.002283 

.003800 

.004100 

.005667 

.008667 

.011967 

.0283 

.0400 

.0567 

.0800 

.1067 

.1267 

.1638 

.2000 

Inch. 
0. 

.000133 
.000134 
.000183 
.000167 
.000100 
.000066 
.000134 
.000138 
.000167 
.000066 
.000100 
.000234 
.000300 
.000366 
.001067 
.000800 
.001567 
.003000 
.003300 
.011333 
.0167 
.0167 
.0233 
.0267 

.otoo 

.0366 
.0867 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

.000100 

.000100 

.000238 

.000183 

ictart<«  limit. 

Tensile  strength. 

.000900 

.000667 

.010000 

.009100 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    36,640 

Elaatio  limit  per  square  inch  of  original  section do...    12,000 

Elongation  per  inch  after  rapture inch..     .2167 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001383 

Reduction  in  diameter  at  point  of  rnptnre do...       .084 

Redaction  in  area  after  rapture,  per  cent  of  original  section 27.6 

Position  of  raptors ".  13  from  neck 

Character  of  broken  surface uniform  light  yellow 

Elongation  of  inch  sections ".27*.  ".20,  ".18 
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COPPERS  FOB  USE  IN  PRESSURE  GAUGES. 

CUE  FES    OF  PRESSURE  FOR    &  SQUARE  INCH  AND  ^  SQUARE  INCH 

GAUGES. 

No.  6297. 

Copper  cylinders  from  lot  of  copper  purchased  October,  1893.    Mean 
compression  of  ten  cylinders. 
Table  for  nse  with  crusher  gauge  -&  square  inch  area. 
Mean  dimensions  of  coppers:  Length,  ".4996;  diameter,  ".2054. 


Load  per 

Total  compression. 

square 
Inch  on 

Mean 

crtisher  1 

cor- 

«™>*e, A 

rected 

square 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

0. 

10. 

Mean. 

sets. 

inch 

area. 

Poirnd*. 

7nrA. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

3,000 

0. 

0.           0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

6,000 

.0001 

.0001  j  .0002 

.0001 

.0001 

.0003 

.0002 

.0001 

.0002 

.0005 

.0002 

.0002 

9,000 

.0006 

.0002     .0004 

.0002 

.0002 

.0006 

.0003 

.0003 

.0007 

.0007 

.0004 

.0003 

10,000 

.0005 

11,000 

.0008 

12,000 

.0017 

.0010 

.0010 

.0018 

.0004 

.0020 

.0005 

.0015 

.0021 

.0015 

.0014 

.0013 

13,000 

.0021 

14.000 

.0034 

15,000 

.0065 

.0055 

.0052 

.0080 

.0050 

.0060 

.0017 

.0060 

.0068 

.0065 

.0057 

.0055 

16,000 

.0075 

.0066 

.0060 

.0085 

.0065 

.0070 

.0035 

.0072 

.0079 

.0070 

.0068 

.0065 

17,000 

.0091 

.0097 

0080 

.0095 

.0080 

.0102 

.0063 

.0090 

.0097 

.0078 

.0078 

.0074 

18,000 

.0125 

.0104 

.0005 

.0120 

.0102 

.0112 

.0070 

.0103 

.0125 

.0105 

.0106 

.0102 

19,000 

.0130 

.0120 

.0115 

.0130 

.0115 

.0132 

.0090 

.0120 

.0135 

.0125 

.0121 

.0117 

20,000 

.0148 

.0140 

.0135 

.0155 

.0135 

.0155 

.0106 

.0144 

.0150 

.0135 

.0140 

.0135 

21,000 

.0167 

.0160 

.0150 

.0169 

.0160 

.0170 

.0125 

.0160 

.0175 

.0165 

.0160 

.0155 

22,000 

.0192 

.0178 

.0176 

.0190 

.0168 

.0191 

.0145 

.0182 

.0191 

.0175 

.0179 

.0174 

23,000 

.0205 

.0195 

.0195 

.0211 

.0195 

.0215 

.0160 

.0192 

.0220 

.0205 

.0199 

.0193 

24,000 

.0225 

.0220 

.0211 

.0230 

.0208 

.0230 

.0184 

.0224 

.0243 

.0220 

.0219 

.0213 

25,000 

.0235 

.0246 

.0226 

.0250 

.0230 

.0245 

.0200 

.0234 

.0250 

.0242 

.0236 

.0229 

20,000 

.0265 

.0252 

.0250 

.0276 

.0265 

.0270 

.0218 

.  0252 

.0270 

.0255 

.0256 

.0249 

27,000 

.0286 

.0278 

.0265 

.0291 

.0270 

.0296 

.0233 

.0273 

.0297 

.0280 

.0277 

.0269 

28,000 

.0309 

.0303 

.0285 

.0308 

.0293 

.0310 

.0260 

.0300 

.0320 

.0307 

.0300 

.0292 

29.000 

.0331 

.0325 

.0310 

.0335 

.0310 

.0335 

.0287 

.0320 

.0346 

.0330 

.0323 

.0314 

30,000 

.0355 

.0341 

.0338 

.0355 

.0328 

.0361 

.0310 

.0338 

.0365 

.0345 

.0344 

.0335 

31,000 

.0375 

.0365 

.0352 

.0380 

.0356 

.0376 

.0335 

.0360 

.0380 

.0370 

.0365 

.0355 

32,000 

.0397 

.0386 

.0378 

.0401 

.0376 

.0415 

.0350 

.0390 

.0405 

.0385 

.0388 

.0978 

33,000 

.0425 

.0418 

.0395 

.0430 

.0401 

.0425 

.0375 

.0397 

.0426 

.0410 

.0410 

.0400 

34,000 

.0444 

.0430 

.0413 

.0450 

.0430 

.0455 

.0390 

.0430 

.0455 

.0440 

.0437 

.0426 

35,000 

.0468 

.0459 

.0435 

.0470 

.0445 

.0470 

.0415 

.0445 

.0475 

.0460 

.0454 

.0443 

36,000 

.0489 

.0477 

.0470 

.0497 

.0477 

.0498 

.0436 

.0478 

.0497 

.0480 

.0480 

.0469 

37, 000  |  .  0513 

.0498 

.0486 

.0520 

.0495 

.0525 

.0574 

.0594 

.0518 

.0505 

.0503 

.0492 

38,000     .0538 

.0520 

.0513 

.0532 

.0520 

.0548 

.0401 

.0520 

.0545 

.0525 

.0525 

.0514 

39,000     .0567 

.0555 

.0534 

.0564 

.0545 

.0570 

.0513 

.0533 

.0566 

.0560 

.0551 

.0540 

??'££?     -S588  l'°**l 

.0553 

.0586 

.0570 

.0591 

.0533 

.0562 

.0505 

.0580 

.0575 

.0564 

H>2£     -«gl     .0804      .0585 

.0617 

.0581 

.0618 

.0560 

.0593 

.0615 

.0595 

.0598 

.0587 

i^S^'-SS4       °S      .0604 

.0640 

.0620 

.0658 

.0580 

.0620 

.0636 

.0620 

.0624 

.0613 

4J,  000  /  .  0664  /  .  o«S        0633 

X-22   •fi»/.ffl    -mo 

.0663 

.0636 

.0678 

.0602 

.0633 

.0660 

.0638 

.0046 

.0635 

1 

.0691 

.0664 

.0697 

.0627 

.0665 

.0685 

.0675 

.0675 

.0664 

47,000 1. mm) ;S&  I  •JJJiJ 

/   48,000  Lom!  ^  1  •%%* 

I    49,000  /  .  0815  i    Smo  I   .  OVJ2 

/    60,000    .ml  %SSff  1  -°ZS 

51,000  .om     ^1     .&£> 

\    52,000    .mf    H^l   .&&> 

oiooo.. mg hut*7*  J  *o8?5 

55,000    .0869  hS^i  1      0°13 

07,000  .fig Ljp  /    oo*o 
— -L    hto?*     'Jos* 

.0720 

.0684 

.0720 

.0654 

.0690 

.0720 

.0695 

.0698 

.0687 

.0745 

.0710 

.0760 

.0680 

.0715 

.0750 

.0730 

.0725 

.0714 

.0760 

.0734 

.0775 

.0708 

.0730 

.0765 

.0744 

.0744 

.0732 

.0791 
.0819 

.0761 
.0780 

.0805 
.0824 

.0735 
.0752 

.0760 
.0797 

.0790 
.0830 

.0770 
.0810 

.0772 
.0800 

.0760 
.0788 

.0845 

.0800 

.0850 

.0772 

.0810 

.0840 

.0830 

.0823 

.0811 

.0875 

.0845 

.0880 

.0808 

.0834 

.0865 

.0850 

.0851 

.0839 

.0893 
.0925 

.0855 
0873 

.081)5 
.0930 

.0845 
.0860 

.0860 
.0890 

.0890 
.0920 

.0868 
.0904 

.0873 
.0900 

.0861 
.0888 

.095C 

.0910 

.0958 

.0875 

.0920 

.0955 

.0925 

.0927 

.0915 

.0980 
.1000 
.1030 
.1055 

.0980 
.0962 
.0989 
.1015 

.0975 
.1013 
.1034 
.1055 

.0896 
.0925 
.0960 
.0990 

.0940 
.0063 
.0991 
.1015 

.0970 
.0994 
.1025 
.1060 

.0950 
.0980 
.1010 
.1030 

.0949 
.0976 
.1004 
.1030 

.0937 
.0964 
.0992 
.1018 

.1075 

.1045 

.1080 

.1015 

.1060 

.1083 

.1070 

.1059 

.1046 

1110 

.1065 

.1110 

.1035 

.1076 

.1109 

.1086 

.1082 

.1069 

."1125 

.1088 

.1140 

.1065 

.1090 

.1135 

.1098 

.1105 

.1092 

vF**"* 
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COPPERS   FOR   USE   IN   PRESSURE   GAUGES. 
No.  6297— Continued. 


1  Load  perl 
I  aauare 

Total  compression. 

Mean 

inob  on 

crusher 

cor- 

gauge. jfo 

rected 

square 
inch 

1. 

2. 

3. 

4. 

5. 

0. 

7. 

8. 

9. 

10. 

Mean. 

sets. 

area. 

Pounds. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

62,000 

.1148 

.1140 

.1113 

.3 147 

.1105 

.1165 

.1079 

.1120 

.1170 

.1135 

.1132 

.1119 

63,000 

.1165 

.1165 

.1149 

.1191 

.1138 

.1184 

.1100 

.1146 

.1200 

.1165 

.1160 

.1147 

64,000 

.1195 

.1185 

.1166 

.1205 

.1165 

.1215 

.1138 

.1175 

.  1215 

.1186 

.1185 

.1172 

66,000 

.1215 

.1216 

.1192 

.1225 

.1185 

.1247 

.1165 

.1205 

.1253 

.1210 

.1211 

.1198 

66,000 

.1250 

.1247 

.1225 

.1260 

.1215 

.1270 

.1180 

.1230 

.1280 

.1235 

.1239 

.1226 

67,000 

.1275 

.1259 

.1240 

.1289 

.1239 

.1290 

.1210 

.1249 

.1323 

.1265 

.1264 

.1251 

68,000 

.1293 

.1288 

.1265 

.1304 

.1252 

.1325 

.1231 

.1276 

.1332 

.1290 

.1286 

.1272 

69,000 

.1325 

.1320 

.1280 

.1343 

.1285 

.1338 

.1258 

.1306 

.1366 

.1310 

.1313 

.1299 

70,000 

.1370 

.1350 

.1305 

.1365 

.1310 

.1358 

.1279 

.1325 

.1410 

.1350 

.1342 

.1328 

71,000 

.1380 

.1359 

.1346 

.1384 

.1329 

.1395 

.1308 

.1355 

.1434 

.1385 

.1368 

.1354 

72,000 

.1401 

.1389 

.1365 

.1415 

.1380 

.1420 

.1338 

.1375 

.1470 

.1397 

.1395 

.1381 

73,000 

.1426 

.1410 

.1407 

.1443 

.1392 

.1437 

.1356 

.1397 

.1505 

.1425 

.1420 

.1406 

74,000 

.1449 

.1449 

.1420 

.1465 

.1415 

.1475 

.1380 

.1429 

.1540 

.1445 

.1449 

.1435 

75,000 

.1470 

.1470 

.1445 

.1490 

.1443 

.1503 

.1405 

.1455 

.1565 

.1465 

.1471 

.1457 

76,  (MX) 

.1500 

.1488 

.1465 

.1520 

.1460 

.1526 

.  1436' 

.1479 

.1620 

.1510 

.1500 

.1486 

77,000 

.  1521 

.1515 

.1489 

.1544 

.1506 

.1565 

.1457 
.1481 

.1502 

.1675 

.1515 

.1529 

.1515 

78,000 

.1555 

.1542 

.1520 

.1566 

.1517 

.1584 

.1535 

.1695 

.1555 

.1555 

.1541 

79,000 

.1585 

.1562 

.1546 

.1595 

.1540 

.1616 

.1508 

.1553 

.1725 

.1580 

.1581 

.1567 

80,000 

.1605 

.1589 

.1590 

.1608 

.1570 

.1645 

.1535 

.1580 

.1765 

.1607 

.1609 

.1595 

81,000 

.1628 

.1620 

.1600 

.1638 

.1593 

.1670 

.1560 

.1610 

.1806 

.1630 

.1635 

.1621 

82,000 

.1652 

.1640 

.1615 

.1674 

.1620 

.1696 

.1582 

.1630 

.1845 

.1658 

.1661 

.1647 

83,000 

.1680 

.1660 

.1642 

.1699 

.1640 

.1735 

.1610 

.1660 

.1886 

.1680 

.1689 

.1675 

84,000 

.1704 

.  1679 

.  1670 

.1724 

.1665 

.1764 

.1640 

.1684 

.1928 

.1718 

.1718 

.1704 

85,000 

.1730 

.1705 

.1698 

.1738 

.1690 

.1790 

.1060 

.1710 

.1980 

.1735 

.1744 

.1730 

86,000 

.1736 

.1735 

.1729 

.1770 

.1704 

.1827 

.1689 

.1740 

.2016 

.1770 

.1772 

.1758 

87,000 

.1770 

.1760 

.1760 

.IfeOO 

.1741 

.1868 

.1705 

.1775 

.2038 

.1805 

.1802 

.1788 

88,000 

.1792 

.1778 

.1770 

.1820 

.1760 

.1891 

.1786 

.1786 

.2088 

.1800 

.1828 

.1814 

89,000 

.1820 

.1810 

.1791 

.1840 

.1787 

.1925 

.1757 

.1820 

.2120 

.1875 

.1855 

.1841 

90,000 

.1847 

.1828 

.1815 

.1875 

.1815 

.1940 

.1789 

.1840 

.2190 

.1880 

.1882 

.1868 

91,000 

.1869 

.1847 

.1830 

.1895 

.1839 

.1966 

.1806 

.1859 

.2210 

.1890 

.1902 

.1888 

92,000 

.1887 

.1870 

.1865 

.1945 

.1854 

.2015 

.1824 

.1890 

.2248 

.1910 

.1931 

.1917 

93,000 

.1920 

.1895 

.1890 

.1955 

.1880 

.2036 

.1847 

.1920 

.2292 

.1945 

.1959 

.1945 

94,000 

.1950 

.1920 

.1920 

.1960 

.1906 

.2054 

.1870 

.1935 

.2300 

.2000 

.1982 

.1968 

95,000 

.1980 

.1935 

.1945 

.1970 

.1940 

.2084 

.1895 

.1955 

.2320 

.2026 

.2003 

.1989 

96,000 

.1975 

.1962 

.1970 

.2010 

.1985 

.2115 

.1911 

.1997 

.2363 

.2030 

.2032 

.2018 

97,000 

.2005 

.1997 

.1990 

.2035 

.1991 

.2155 

.1945 

.2012 

.2380 

.2070 

.2058 

.2044 

98,000 

.2026 

.2010 

.2025 

.2055 

.1995 

.2165 

.1975 

.2033 

.2407 

.2089 

.2078 

.2064 

99,000 

.2048 

.2032 

.2040 

.2074 

.2005 

.2186 

.1990 

.2055 

.2440 

.2100 

.2097 

.2083 

100,000 

.2070 

.2052 

.2054 

.2100 

.2022 

.2225 

.2007 

.2078 

.2459 

.2120 

.2119 

.2105 

COPPERS   FOB  USE   IN  PRESSURE   GAUGES. 
No.  6208. 
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Copper  cylinders  from  same  lot  of  copper  as  No.  6297.    Mean  com* 
pression  of  ten  cylinders. 
Table  for  use  with  crasher  gauge,  Vfr  square  inch  area. 
Mean  dimensions  of  coppers:  Length,  ".4996 ;  diameter,  ".2518. 


Load  per 

Total  compression. 

square 
inch  on 

M.  m 

crusher 

onr 

gauge,  d, 

Infill 

square 
fneh 

1. 

2. 

3. 

4. 

•5. 

6. 

7. 

H. 

9- 

10. 

MlMtl. 

acta. 

area. 

Pounds. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

8,000 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

•  6,000 

.0018 

.0015 

.0040 

.0025 

.0011 

.0002 

.0030 

.0025 

.0030 

.0026 

.0022 

.0020 

9,000 

.0093 

.0120 

.0148 

.0147 

.0108 

.0050 

.0165 

.0145 

.0141 

.0140 

.0126 

.0121 

10,000 

.0161 

11,000 

.0202 

12,000 

.0240 

.0240 

.0265 

.0246 

.0228 

.0205 

.0270 

.0288 

.0260 

.0260 

.0250 

.0243 

13,000 

.0281 

14,000 

.0318 

15,000 

.0363 

.0375 

.0400 

.0340 

.0356 

.0336 

.0302 

.0395 

.0395 

.0390 

.0365 

.0355 

16,000 

.0401 

.0395 

.0421 

.0109 

.0370 

.0355 

.0420 

.0430 

.0420 

.0417 

.0404 

.0393 

17,000 

.0445 

.0456 

.0475 

.0461 

.0430 

.0400 

.0475 

.0475 

.0466 

.0470 

.0455 

.0444 

18,000 

.0490 

.0500 

.0620 

.0506 

.0470 

.0447 

.0525 

.0525 

.0510 

.0510 

.0500 

.0489 

19,000 

.0540 

.0537 

.0564 

.0560 

.0525 

.0497 

.0560 

.0565 

.0560 

.0560 

.0547 

.0536 

20,000 

.0586 

.0590 

.0615 

.0602 

.0560 

.0588 

.0613 

.0615 

.0607 

.0607 

.0593 

.0582 

21,000 

.0628 

.0630 

.0660 

.0637 

.0606 

.0595 

.0658 

.0665 

.0650 

.0651 

.0637 

.0626 

22,000 

.0688 

.0695 

.0710 

.0701 

.0655 

.0638 

.0709 

.0716 

.0707 

.0705 

.0692 

.0681 

23,000 

.0728 

.0735 

.0758 

.0740 

.0700 

.0696 

.0750 

.0759 

.0745 

.0748 

.0736 

.0725 

24,000 

.0778 

.0785 

.0798 

.0791 

.0750 

.0740 

.0800 

.0815 

.0800 

.0790 

.0785 

.0773 

25,000 

.0832 

.0832 

.0865 

J0840 

.0805 

.0785 

.0836 

.0855 

.0840 

.0839 

.0833 

.0821 

26,000 

.0881 

.0879 

.0920 

.0892 

.0855 

.0840 

.0902 

.0911 

.0897 

.0900 

.0888 

.0876 

27,000 

.0935 

.0943 

.0965 

.0944 

.0905 

.0895 

.0949 

.0956 

.0951 

.0955 

.0940 

.0928 

28,000 

.0983 

.0987 

.1007 

.0995 

.0960 

.0940 

.1000 

.1007 

.0996 

.1001 

.0988 

.0976 

29,000 

.1035 

.1035 

.1062 

.1045 

.1002 

.0995 

.1055 

.1056 

.1050 

.1060 

.1040 

.1028 

80,000 

.1090 

.1090 

.1121 

.1100 

.1045 

.1040 

.1096 

.1115 

.1108 

.1099 

.1090 

.1077 

31,000 

.1138 

.1138 

.1168 

.1138 

.1115 

.1095 

.1150 

.1165 

.1147 

.1150 

.1140 

.1127 

32,000 

.1190 

.1185 

.1226 

.1200 

.1151 

.1150 

.1197 

.1220 

.1200 

.1200 

.1191 

.1178 

33,000 

.1235 

.1235 

.1265 

.1240 

.1213 

.1200 

.1235 

.1260 

.1252 

.1260 

.1240 

.1227 

34,000 

.1204 

.1286 

.1325 

.1300 

.1260 

.1255 

.1305 

.1318 

.1305 

.1310 

.1296 

.1283 

35,000 

.1336 

.1343 

.1370 

.1350 

.1312 

.1302 

.1350 

.1365 

.1360 

.1360 

.1345 

.  1331 

36,000 

.1395 

.1391 

.1421 

.1398 

.1365 

.1354 

.1405 

.1416 

.1408 

.  1415 

.1397 

.1383 

37,000 

.1436 

.1440 

.1485 

.1460 

.1416 

.1405 

.1460 

.1475 

.1465 

.1460 

.1450 

.1436 

38,000 

.1494 

.1495 

.1526 

.1500 

.1465 

.1456 

.1506 

.1520 

.1513 

.1515 

.1499 

.1485 

39,000 

.1550 

.1547 

.1584 

.1550 

.1520 

.1506 

.1555 

.1568 

.1560 

.1570 

.1551 

.1537 

40,000 

.1600 

.1597 

.1634 

.1610 

.1563 

.1555 

.1610 

.1630 

.1610 

.1610 

.1602 

.1588 

41,000 

.1647 

.1648 

.1670 

.1644 

.1615 

.1608 

.1655 

.1660 

.1665 

.1665 

.1648 

.1634 

42,000 

.1698 

.1700 

.1740 

.1705 

.1660 

.1655 

.1710 

.1710 

.1715 

.1710 

.1700 

.1686 

43,000 

.1748 

.1742 

.1773 

.1755 

.1720 

.1705 

.1748 

.1765 

.1760 

.1755 

.1747 

.1733 

44,000 

.1799 

.1791 

.1820 

.1795 

.1762 

.1750 

.1805 

.1808 

.1808 

.1805 

.1794 

.1780 

45,000 

.1843 

.1835 

.1870 

.1853 

.1802 

.1791 

.1852 

.1860 

.1855 

.1860 

.1842 

.1828 

46,000 

.1895 

.1889 

.1915 

.1885 

.1865 

.1845 

.1899 

.1875 

.1908 

.1900 

.1888 

.1874 

47,000 

.1939 

.1931 

.1966 

.1936 

.1906 

.1890 

.1935 

.1955 

.1946 

.1941 

.1935 

.1921 

48,000 

.1990 

.1975 

.2000 

.1981 

.1940 

.1935 

.1990 

.1994 

.1997 

.1997 

.1980 

.1966 

49,000 

.2030 

.2020 

.2047 

.2020 

.1980 

.1990 

.2020 

.2037 

.2040 

.2035 

.2022 

.2008 

50,000 

.2070 

.2061 

.2091 

.2061 

.2040 

.2026 

.2060 

.2080 

.2080 

.2080 

.2065 

.2051 

51,000 

.2105 

.2110 

.2130 

.2095 

.2075 

.2060 

.2120 

.2115 

.2125 

.2120 

.2106 

.2092 

52,000 

.2157 

.2150 

.2176 

.2145 

.2125 

.2113 

.2160 

.2159 

.2170 

.2155 

.2151 

.2137 

»  "W 

.2193 

.2186 

.2211 

.2177 

.2155 

.2140 

.2195 

.2201 

.2196 

.2185 

.2184 

.2170 

54,000 

.2250 

.2220 

.2255 

.2218 

.2195 

.2175 

.2240 

.2236 

.2235 

.2225 

.2225 

.2211 

ri;-.  ooo 

.2267 

.2248 

.2284 

.2256 

.2235 

.2211 

.2290 

.2277 

.2278 

.2260 

.2261 

.2247 

:>«  ooo 

.2306 

.2295 

.2331 

.2281 

.2275 

.2241 

.2320 

.2313 

.2305 

.2291 

.2296 

.2283 

r>T,noo 

.2335 

.2340 

.2362 

.2320 

.2315 

.2289 

.2345 

.2345 

.2347 

.2330 

.2333 

.2320 

58,000 

.2373 

.2365 

.2400 

.2350 

.2339 

.2323 

.2389 

.2380 

.2375 

.2360 

.2365 

.2352 

59,000 

.2405 

.2405 

.2428 

.2384 

.2375 

.2360 

.2426 

.2414 

.2405 

.2395 

.2400 

.2387 

Oi  i  .000 

.2448 

.2440 

.2465 

.2425 

.2410 

.2397 

.2450 

.2440 

.2441 

.2425 

.2434 

.2421 

01.000 

.2172 

.2465 

.2496 

.2443 

.2438 

.2420 

.2480 

.2475 

.2465 

.2460 

.2461 

.2448 

02,000 

.2505 

.2505 

.2532 

.2481 

.2465 

.2452 

.2510 

.2505 

.2497 

.2490 

.2494 

.2481 

63,4)00 

.2545 

.2528 

.2562 

.2511 

.2504 

.2490 

.2545 

.2540 

.2530 

.2525 

.2528 

.2515 

64,000 

.2566 

.2565 

.2580 

.2540 

.2535 

.2530 

.2565 

.2570 

.2560 

.2550 

.2556 

.2543 

65,(100 

.2598 

.2590 

.2610 

.2560 

.2562 

.2550 

.2596 

.2586 

.2585 

.2580 

.2579 

.2566 

60,  POO 

.2625 

.2630 

.2640 

.2590 

.2586 

.2570 

.2620 

.2615 

.2610 

.2605 

.2609 

.2596 

37,000 

.2646 

.2640 

.2665 

.2625 

.2628 

.2600 

.2650 

.2635 

.2632 

.2638 

.2636 

.2623 

68,000 

.2670 

.2670 

.2690 

.2660 

.2640 

.2625 

.2678 

.2660 

.2660 

.2659 

.2660 

.2647 

69,000 

.2695 

.2695 

.2715 

.2668 

.2665 

.2660 

.2704 

.2688 

.2690 

.2681 

.2686 

.2674 

70,000 

.2728 

.2742 

.2740 

.2700 

.2691 

.2678 

.2730 

.2710 

.2702 

.2710 

.2713 

.2701 
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Load  per 

Total  compression. 

square 
inch  on 

Mean 

crasher 

cor- 

g**ge.A 

rected 

square 
inch 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

sets. 

area. 

Pound*. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch, 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

71.00C 

.2751 

.2751 

.2761 

.2720 

.2715 

.2700 

.2740 

.2731 

.2731 

.2740 

.2735 

.2723 

72,000 

.2775 

.2770 

.2787 

.2735 

.2732 

.2725 

.2775 

.2756 

.2755 

.2759 

.2757 

.2745 

73,000 

.2798 

.2789 

.2808 

.2766 

.2765 

.2745 

.2805 

.2780 

.2779 

.2779 

.2781 

.2769 

74,000 

.2822 

.2815 

.2830 

.2789 

.2791 

.2765 

.2821 

.2803 

.2805 

.2805 

.2805 

.2793 

75,000 

.2845 

.2840 

.2851 

.2815 

.2805 

.2786 

.2845 

.2825 

.2835 

.2827 

.2827 

.2815 

76,000 

.2866 

.2865 

.2871 

.2835 

.2828 

.2809 

.2870 

.2837 

.2849 

.2847 

.2848 

.2837 

77,000 

.2886 

.2882 

.2896 

.2852 

.2850 

.2835 

.2892 

.2870 

.2860 

.2868 

.2869 

.2858 

78,000 

.2910 

.2905 

.2916 

.2873 

.2870 

.2853 

.2910 

.2889 

.2891 

.2898 

.2891 

.2880 

70,000 

.2930 

.2930 

.2940 

.2897 

.2890 

.2871 

.2930 

.2909 

.2910 

.2906 

.2911 

.2900 

80,000 

.2945 

.2945 

.2955 

.2911 

.2916 

.2898 

.2950 

.2927 

.2930 

.2929 

.2931 

.2920 

81,000 

.2965 

.2968 

.2975 

.2934 

.2925 

.2920 

.2979 

.2938 

.2949 

.2950 

.2950 

.2939 

82,000 

.2982 

.2986 

.8000 

.2955 

.2942 

.2939 

.2990 

.2960 

.2970 

.2971 

.2970 

.2959 

83,000 

.3003 

.3005 

.3010 

.2977 

.2965 

.2950 

.3009 

.2985 

.2989 

.2986 

.2988 

.2977 

84,000 

.8024 

.3023 

.3030 

.2994 

.2984 

.2970 

.3028 

.3005 

.3005 

.3010 

.3007 

.2997 

85,000 

.3039 

.3040 

.3049 

.3011 

.3002 

.2090 

.3050 

.3020 

.3026 

.3029 

.3026 

.3016 

86,000 

.8054 

.3059 

.3065 

.3027 

.3022 

.3010 

.3065 

.3027 

.3032 

.3045 

.3041 

.3031 

87,000 

.3076 

.3075 

.3079 

.3045 

.3040 

.3020 

.3083 

.3050 

.3058 

.3068 

.3059 

.3049 

88,000 

.3090 

.3094 

.3099 

.3060 

.8054 

.3032 

.3105 

.3070 

.3076 

.3080 

.3076 

.3066 

89,000 

.3110 

.3110 

.8118 

.3079 

.3070 

.3059 

.3116 

.3087 

.3094 

.3094 

.3094 

.3084 

90,000 

.3122 

.8128 

.3130 

.3095 

.3089 

.3070 

.3125 

.3103 

.3120 

.8110 

.3109 

.3099 

91,000 

.3186 

.3139 

.8150 

.3114 

.3102 

.3088 

.3140 

.3120 

.3130 

.3125 

.3124 

.3114 

92,000 

.3150 

.8150 

.3165 

.3128 

.3119 

.3102 

.3152 

.3135 

.3143 

.3150 

.3139 

.3130 

93,000 

.3165 

.3175 

.3175 

.3144 

.3135 

.3120 

.3170 

.3149 

.3156 

.3161 

.3155 

.3146 

94,000 

.8183 

.3187 

.3195 

.3155 

.3150 

.3135 

.3185 

.3170 

.3170 

.3177 

.3171 

.3162 

95.000 

.3194 

.3203 

.3205 

.3170 

.3160 

.3150 

.3201 

.3185 

.3188 

.3195 

.3185 

.3170 

96.000 

.3210 

.8215 

.3220 

.3186 

.8175 

.3165 

.3210 

.3200 

.3205 

.3210 

.3200 

.3191 

97,000 

.3221 

.3230 

.3231 

.3199 

.3190 

.3180 

.3223 

.3215 

.3215 

.8226 

.3213 

.3204 

98,000 

.3235 

.3240 

.3250 

.3213 

.3205 

.8195 

.3240 

.3230 

.3230 

.3236 

.3227 

.8218 

99,000 

.3249 

.8255 

.8260 

.3229 

.3224 

.3208 

.3253 

.3244 

.3243 

.3246 

.3241 

.3232 

100,000 

.3256 

.8270 

.3270 

.8245 

.3239 

.3225 

.3265 

.3256 

.3261 

.8265 

.3255 

.8246 
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No.  6302. 

Copper  cylinders  from  lot  received  at  Sandy  Hook,  May  22,  1890. 

Mean  compression  of  ten  cylinders. 

Table  for  use  with  crusher  gauge,  ^  square  inch  area. 

Mean  dimensions  of  coppers:  Length,  ".4996;  diameter,  ".2510. 


Load  per 

Total  compression. 

|  square 

Maha 

inch  on 

1  cruMher 

cor- 

g»ug*,A 

rected 

square 
inch 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

sets. 

area. 

Inch. 

Inch. 

Inch. 

Pounds.    1 

neh. 

Inch 

.   Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

3,000  0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

6,000     . 

0080 

.0070 

.0075 

.0079 

.0071 

.0061 

.0095 

.0089 

.0087 

.0086 

.0079 

.0077 

9,000     . 

9195 

.0188 

.0180 

.0195 

.021)2 

.0190 

.0200 

.0205 

.0170 

.0193 

.0192 

.0187 

12,000     .( 

mo 

.0305 

.0:'15 

.0310 

.0338 

.0317 

.0335 

.0330 

.0320 

.0314 

.0321 

.0314 

15, 000     .  ( 

M30 

.0436 

.0454 

.0440 

.0467 

.0450 

.0461 

.0465 

.0460 

.0444 

.0451 

.0441 

16, 000     .  ( 

U97     .  0487 

.0490 

.0499 

.0502 

.0485 

.0515 

.0488 

.0481 

.0495 

.0494 

.0483 

17, 000     .  C 

1535     .0532 

.0530 

.0542 

.0555 

.0530 

.0555 

.0545 

.0541 

.0536 

.0540 

.0529 

18, 000     .0 

590      .0589 

.0590 

.0584 

.0605 

.0589 

.0605 

.0613 

.0580 

.0572 

.0592 

.0581 

19, 000     .  0640  1  .  0625 

.0625 

.0629 

.0650 

.0634 

.0658 

.0640 

.0630 

.0636 

.0637 

.0626 

30,000/  .0090  /  .0675 

.0675 

.0677 

.0695 

.0690 

.0705 

.0690 

.0680 

.0678 

.0685 

.0674 

21. 000     .  0730      .  0725 

.0735 

.0735 

.0750 

.0740 

.0755 

.0740 

.0735 

.0730 

.0737 

.0726 

,    22, 000     .  0785      .  0780 

23, 000  1  .  0834  1  .  0837 

f    24,W0     .0893        0889 

.0780 

.0780 

.0805 

.0800 

.0815 

.0790 

.0782 

.0780 

.0790 

.0779 

.0840 

.0830 

.0860 

.0855 

.0858 

.0846 

.0845 

.0838 

.0844 

.0833 

.0886 

.0885 

.0917 

.0900 

.0916 

.0897 

.0889 

.0882 

.0895 

.0883 

>    25, 000     .  0950      .  0935 

.0940 

.0942 

.0962 

.0950 

.0962 

.0952 

.0944 

.0940 

.0948 

.0936 

1    26. 000  /  .  0990      .  0993 

.0990 

.0992 

.1018 

.1009 

.1015 

.1004 

.0999 

.0990 

.1001 

.0989 

27.000     .  1064      .  1050  /  .  1050 
1    28*000     .1120  /  .1110      .1102 

.1050 

.1064 

.1060 

.1080 

.1055 

.1055 

.1046 

.1057 

.1045 

.1007 

.1120 

.1124 

.1132 

.1111 

.1117 

.1100 

.1113 

.1101 

29,000     .1170  '  .1162 

.1160 

.1159 

.1180 

.1170 

.1180 

.1170 

.1173 

.1159 

.1168 

.1156 

30,  m 

>     .122 

5      .  1212 

.1220 

.1218 

.1240 

.1231 

.1238 

.1230 

.1225 

.1210 

.1225 

.1212 

31.00C 

.1281 

0      .1270 

.1280 

.1265 

.1289 

.1278 

.1291 

.1280 

.1274 

.1264 

.1277 

.1264 

32,000 

.133. 

5     .1334 

.1335 

.1325 

.1342 

.1340 

.1350 

.1350 

.1830 

.1315 

.1336 

.1323 

33,00(1 

.1391 

)     .1385 

.1385 

.1379 

.1402 

.1391 

.1403 

.1405 

.1390 

.1375 

.1390 

.1377 

34,000 

.1441 

i      .1446 

.1442 

.1440 

.1455 

.1454 

.1465 

.1458 

.1446 

.1430 

.1448 

.1435 

35,000 

.1504 

)      .1497 

.1495 

.1494 

.1520 

.1506 

.1524 

.1515 

.1510 

.1480 

.1504 

.1490 

30,000 

.155! 

5      .1556 

.1550 

.1543 

.1562 

.1561 

.1568 

.1570 

.1555 

.1540 

.1556 

.1542 

37,00(1 

.161 

3      . 1616 

.1602 

.1594 

.1618 

.1618 

.1622 

.1625 

.1610 

.1590 

.1611 

.1597 

38,00(] 

.16C 

2      .1660 

.1656 

.1650 

.1667 

.1670 

.1678 

.1675 

.1665 

.1645 

.1663 

.1649 

39,000 

.171 

5      .  1712 

.1706 

.1701 

.1726 

.1725 

.1732' 

.1729 

.1718 

.1694 

.1716 

.1702 

40,000 

.177( 

»      .1760 

.1754 

.1758 

.1774 

.1770 

.1788 

.1780 

.1775 

.1753 

.1768 

.1754 

41,000 

.1811 

>      .1820 

.1809 

.1803 

.1834 

.1830 

.1840 

.1835 

.1830 

.1798 

.1822 

.1808 

42,000 

.1871 

>      .1866 

.1864 

.1844 

.1874 

.1875 

.1878 

.1879 

.1875 

.1850 

.1867 

.1853 

43,000  1  -192C 

>      . 1915 

.1910 

.1897 

.1931 

.1925 

.1929 

.1930 

.1925 

.1900 

.1918 

.1904 

44,000     .1965 

I      .1962 

.1960 

.1950 

.1980 

.1965 

.1970 

.1972 

.1970 

.1955 

.1965 

.1951 

<5, 000  1.2024 

\      .2015 

.2005 

.1994 

.2028 

.2024 

.2020 

.2018 

.2020 

.1995 

.2014 

.2000 

40,000 

.2095 

.2058 

.2054 

.2048 

.2071 

.2069 

.2066 

.2069 

.2079 

.2042 

.2065 

.2051 

47,000 

.2125 

.2106 

.2098 

.2091 

.2120 

.2118 

.2115 

.2120 

.2128 

.2089 

.2111 

.2097 

48,000 

.2160 

.2141 

.2140 

.2135 

.2159 

.2159 

.2155 

.2165 

.2156 

.2135 

.2150 

.2136 

49,000 

.2195 

.2196 

.2185 

.2177 

.2205 

.2205 

.2202 

.2210 

.2198 

.2177 

.2195 

.2181 

50,000 

.2240 

.2235 

.2230 

.2226 

.2245 

.2246 

.2244 

.2245 

.2240 

.2218 

.2237 

.2223 

51,000 

.2281 

.2278 

.2270 

.2268 

.2285 

.2285 

.2285 

.2289 

.2282 

.2272 

.2279 

.2265 

52,000 

.2320 

.2317 

.2313 

.2297 

.2329 

.2325 

.2330 

.2331 

.2327 

.2303 

.2319 

.2305 

53,000 

.2358 

.2355 

.2354 

.2335 

.2375 

.2368 

.2358 

.2363 

.2360 

.2349 

.2357 

.2343 

54,000 

.2394 

.  ~"JO      .  2395 

.2371 

.2406 

.2406 

.2396 

.2406 

.2392 

.2380 

.2394 

.2380 

55,000 

.2430 

.2427 

.2432 

.2409 

.2445 

.2445 

.2435 

.2444 

.2432 

.2419 

.2432 

.2408 

56,000 

.2470 

.24116 

.2470 

.2449 

.2475 

.2480 

.2474 

.2478 

.2465 

.2451 

.2468 

.2455 

57,000 

.2505 

.  -502 

.2499 

.2480 

.2513 

.2513 

.2510 

.2514 

.2500 

.2487 

.2501 

.2488 

58,000 

.2535 

.      e 

.2534 

.2515 

.2542 

.2539 

.2544 

.2544 

.2537 

.2521 

.2534 

.2521 

50,000 

.2565 

.  2/i65 

.2570 

.2549 

.2575 

.2570 

.2570 

.2575 

.2566 

.2554 

.2566 

.2553 

•0,000 

.2604 

.2597 

.2600 

.2579 

.2610 

.2605 

.2597 

.2609 

.2595 

.2585 

.2598 

.2585 

61,000 

.2635 

.  2»>38 

.2630 

.2610 

.2640 

.2634 

.2630 

.2646 

.2625 

.2620 

.2630 

.2617 

82,000 

.2665 

.  2*',r& 

.2661 

.2642 

.2668 

.2665 

.2660 

.2672 

.2656 

.2647 

.2659 

.2646 

63,000 

.2692 

.  WBO 

.2690 

.2670 

.2699 

.2696 

.2694 

.2705 

.2085 

.2664 

.2689 

.2676 

64,000 

.2718 

.2^16 

.2718 

.2700 

.2726 

.2714 

.2715 

.2734 

.2716 

.2705 

.2716 

.2703 

65,000 

.2746 

.£7  15 

.2747 

.2725 

.2750 

.2746 

.2740 

.2752 

.2740 

.2734 

.2742 

.2729 

68.000 

.2764 

.27*77 

.2770 

.2751 

.2778 

.2775 

.2765 

.2780 

.2766 

.2759 

.2767 

.2754 

67,000 

.2794 

.  27^5 

.2795 

.2775 

.2806 

.2804 

.2795 

.2809 

.2795 

.2784 

.2795 

.2782 

68,000 

.MSI 

.2820 

.2820 

.2807 

.2831 

.2830 

.2820 

.2833 

.2818 

.2815 

.2822 

.2810 

"'000    .2850 

.2835 

.2847 

.2830 

.2856 

.2855 

.2846 

.2860 

.2840 

.2838 

.2846 

.2834 

70,000      MUM 

.2865 

.2870 

2852 

.2879 

.2878 

.2870 

.2881     .2866 

.2860 

.2869 

.2857 

71,000 

2897 

.2894 

.2895 

.2877 

.2903 

.2900 

.2893 

.2905 

.2891 

.2880 

.2893 

.2881 

72,000 

2924 
2944 
2964 
2985 
3011 

.2915 

.2920 

.2903 

.2929 

.2925 

.2915 

.2930 

.2916 

.2918 

.2919 

.2907 

73,000 

.2940 

.2942 

.2926 

.2947 

.2945 

.2940 

.2953 

.2938 

.2930 

.2940 

.2928 

74,000     ' 

.29452 

.2961 

2945 

.2969 

.2968 

.2963 

.2975 

.2955 

.2951 

.2061 

.2949 

75,000     ' 

.  29H5 

.2985 

.2965 

.2902 

.2990 

.2985 

.2995 

.2987 

.2971 

.2982 

.2970 

76,  ( 

H)0    ; 

.30 

►09 

.3005 

.2987 

.3020 

.3010 

.3010 

.3015 

.3002 

.2993' 

.3006 

.2995 
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No.  6302— Continued. 


Load  per 
square 
inch  on 
crasher 

square 
inch 
area. 

Total  compression. 

Mean 
cor- 
rected 
seta. 

1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

Pound$. 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
90,000 
91,000 
92,000 
98,000 
94,000 
95,000 
96,000 
97,000 
98,000 
99,000 

100,000 

Inch. 
.3028 
.8050 
.3070 
.3089 
.3110 
.3125 
.3145 
.3160 
.3179 
.3196 
.3213 
.3229 
.3244 
.8260 
.3275 
.8288 
,8302 
.8319 
.3331 
.8346 
.3356 
.8369 
.8380 
.8393 

Inch. 
.3028 
.3047 
.3068 
.8087 
.3106 
.8124 
.3142 
.3167 
.8176 
.3195 
.3212 
.8227 
.3240 
.8258 
.3273 
.8286 
.3302 
.8319 
.3330 
.3343 
.3360 
.3371 
.3385 
.3395 

Inch. 
.3027 
.8044 
.3065 
.3087 
.3105 
.3122 
.3138 
.3155 
.8175 
.3194 
.3210 
.3224 
.3238 
.3251 
.3268 
.8285 
.3300 
.3315 
.3328 
.3342 
.3355 
.3370 
.3382 
.8393 

Inch. 
.3008 
.3030 
.3049 
.8067 
.3085 
.3106 
.8125 
.3140 
.3157 
.3175 
.8108 
.3210 
.3225 
.3240 
.3255 
.3270 
.3285 
.3300 
.3315 
.3828 
.3340 
.3353 
.3367 
.8378 

Inch. 
.3036 
.8055 
.3076 
.8096 
.3114 
.3130 
.3148 
.3165 
.3184 
.3201 
.3218 
.3233 
.3249 
.8265 
.3283 
.3298 
.3313 
.8325 
.3340 
.3355 
.3867 
.8382 
.3895 
.3406 

Inch. 
.3031 
.3050 
.3072 
.8093 
.8113 
.8130 
.3146 
.8168 
.3184 
.3200 
.8217 
.8232 
.8248 
.3262 
.8280 
.3295 
.3308 
.3325 
.3337 
.3350 
.3363 
.3376 
.3390 
.3399 

Inch. 
.3026 
.3044 
.3065 
.3085 
.3106 
.3128 
.3140 
.3157 
.3176 
.3194 
.3209 
.8226 
.8244 
.8258 
.8272 
.3285 
.8300 
.3316 
.3330 
.3340 
.3352 
.8866 
.8380 
.3390 

Inch. 
.3037 
.8056 
.3077 
.3097 
.3115 
.3134 
.3151 
.3168 
.8188 
.8206 
.3223 
.8234 
.8250 
.3261 
.3276 
.3296 
.3311 
.3325 
.3839 
.3362 
.3366 
.3379 
.3392 
.3403 

Inch. 
.3026 
.8048 
.3062 
.8084 
.8102 
.3120 
.8135 
.3151 
.3168 
.3187 
.8205 
.3220 
.8235 
.8250 
.8265 
.8281 
.8296 
.3810 
.3325 
.8340 
.3352 
.3364 
.8878 
.8890 

Inch, 
.3020 
.8038 
.8055 
.3074 
.8095 
.3114 
.8180 
.3149 
.8165 
.3185 
.8204 
.3218 
.3236 
.3249 
.3265 
.3280 
.3295 
.8310 
.3325 
.8838 
.8850 
.3365 
.3376 
.8890 

Inch. 
.3027 
.8046 
.3066 
.3086 
.3105 
.3128 
.8140 
.3156 
.8175 
.3193 
.8210 
.3225 
.8241 
.8255 
.8271 
.3286 
.8801 
.8816 
.3830 
.3343 
.3856 
.8869 
.3382 
.8894 

Inch. 
.8016 
.3085 
.8055 
.3075 
.3094 
.8112 
.3129 
.3146 
.3165 
.3183 
.8200 
.3215 
.3231 
.8245 
.8261 
.3277 
.8292 
.3307 
.3321 
.3334 
.3347 
.3360 
.8378 
.8385 

3.2-INCH  SHRAPNEL. 

STEEL  CASE,  CAST-IRON  GRENADE,  AND  BASE. 
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3.2-INCH  SHRAPNEL. 
No.  6517. 

Compression  of  shrapnel  complete  except  powder  charge. 

Branded  on  base:  "Fraukibrd  Arsenal  3". 2 J* 

Base  chamfered.  Load  on  base  received  on  an  annular  ring  3".03 
exterior  diameter. 

Measurements  taken  on  diameters  A,  B,  and  C,  diameter  A  being 
located  over  the  circumferential  groove  in  the  inside  of  the  case. 

Area  of  base  3".2  diameter,  8.04  square  inches. 

Sectional  area  of  case,  full  section,  1.91  square  inches. 

Sectional  area  of  case  at  circumferential  groove,  1.20  square  inches. 


Applied  loads. 

Measurements  of  diameters. 

Per  square 

Per  square 

Per  square 

Total. 

inch  on 

inch  on  full 

iuch  at  cir- 

A. 

B. 

C. 

3.2-inch  di- 

aeetion of 

cular  groove 

ameter. 

case. 

incase. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Inches. 

Inches. 

Inches. 

1,000 

124 

523 

833 

3. 1791 

3.1796 

3. 1793 

15,000 

1,866 

7,853 

12,500 

3.1797 

3.1803 

3.1802 

30,000 

3,731 

15,707 

25,000 

3.1803 

3.1806 

8.1803 

45,000 

5,597 

23,500 

37,600 

3. 1812 

3.1809 

3.1807 

60,000 

7,403 

31,414 

50,000 

3.1857 

3. 1813 

3. 1812 

70,000 

8,706 

36.649 

5K.333 

3.1951 

3. 1819 

8. 1817 

72,500 

9,017 

37,958 

60,417 

3.1977 

3.1822 

8.1818 

75,000 

9,328 

»       39,267 

62,500 

3.2003 

3.1825 

8. 1819 

1,000 

124 

523 

833 

8.1967 

3.1804 

8.1806 

Test  discontinued. 


No.  6518. 


Compression  of  shrapnel  empty. 

Diameters  measured  at  same  places  as  in  test  No.  6517. 


Applied  loads. 

* 

Measurements  of  diameters. 

Total. 

Per  square 
inch  on 

3.2-inch  di- 
ameter. 

Per  square 

inch  on  full 

section  of 

case. 

Per  square 
inch  at  cir- 
cular groove 
in  oase. 

A. 

B. 

C. 

Pounds. 

1,000 
15,000 
30,000 
45,000 
60,000 

0. 

Pounds. 
124 
1,866 
8,731 
5,597 
7,463 

Pounds. 
523 
7,853 
16, 707 
23,560 
31,414 

Pounds. 
833 
12,500 
25,000 
37,500 
50,000 

Inches. 
3. 1798 
3. 1803 
3. 1812 
3.1827 
3.2175 
8.2137 

Inches. 
3. 1795 
3.1799 
3.1802 
8.1804 
3. 1818 
3.1797 

Inches. 
8. 1781 
8.1783 
3. 1787 
3.1789 
8.1797 
3.1788 

Two  cracks  were  developed  in  the  cast-iron  grenade  at  the  joint  next 
the  case. 

There  was  general  bulging  of  the  shrapnel,  as  indicated  by  measure- 
ments on  diameters  B  and  C,  and  a  well-defined  ridge  thrown  out  at  the 
circumferential  groove  at  diameter  A. 
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COMPBESSIOH  TESTS  OF  HELICAL  8PRIHGS. 

Inches, 
f  Diameter  of  wire 50 

rk:^««0^««  ^  a™;„~o       J  Exterior  diameter  of  coils 3. 84 

Dimensions  of  springs.. .^Di8tance  ^^  adjacen(.  ^  of 

(^    same  spring 67 

Weight  of  one  spring,  4  pounds  10  ounces. 


No.  of 
test. 

Initial 

Loads  when  heights  of  springs  were— 

Final 

height  of 

Closed  down. 

height  of 

spring. 

6". 

4|». 

6". 

spring. 

Load. 

Height. 

Inches. 

Pound*. 

Pound*. 

Pounds. 

Inches. 

Pounds. 

Inches. 

7007 

7.90 

751 

1,228 

1.700 

4.07 

703 

7.89 

7008 

7.98 

790 

1,266 

1,620 

4.07 

747 

7.93 

7009 

7.96 

700 

1,215 

1,598 

4.09 

717 

7.90 

7010 

7.91 

722 

1,172 

1,540 

4.10 

670 

7.87 

7011 

7.80 

726 

1,190 

1.520 

4.20 

660 

7.74 

7012 

7.90 

741 

1,178 

1,600 

4.10 

664 

7.81 

7013 

7.97 

771 

1,222 

1,620 

4.02 

698 

7.89 

7014 

7.90 

732 

1,186 

1.550 

4.10 

698 

7.87 

7015 

7.92 

716 

1,162 

1,560 

4.08 

666 

7.90 

7016 

7.90 

741 

1,188 

1,530 

4.08 

673 

7.82 

Springs  Nos.  7008  and  7011  closed  down  and  kept  in  that  condition 
17  hours,  then  released  and  retested. 


No.  of 
test. 

Initial 
height  of 
spring. 

Loads  when  heights  of  springs  were— 

Final 

height  of 

spring. 

6". 

4|«. 

Closed  down. 

6". 

Load. 

Height. 

7008  a 
7011a 
7016  a 

Inehet. 
7.73 
7.59 
7.83 

Pounds. 
678 
610 
712 

Pounds. 
1,140 
1,078 

Pounds. 
1,490 
1,420 

Inches. 
4.07 
4.20 

Pounds. 
652 
566 

Inches. 
7.69 
7.57 

Spring  No.  7016  was  loaded  five  times,  compressing  the  spring  each 
time  to  a  height  of  4".25;  finally  the  spring  at  a  height  of  6"  sus- 
tains 665  pounds,  the  final  height  unloaded  being  7".80. 
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RESISTANCE  OF  RIN0  AND  NUT  ON  WROUGHT-IRON  TUBE.      289 


Frictional  Resistance  of  a  Steel  Ring  Shrunk  on  a 
Wrought-Iron  Tube. 
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TUbc. 


j2 


t: 


,">° 
&* 


&' 


&s-*\ 


No.  6211. 

Interior  diameter  of  ring  bored  to  ".815;  it  was  then  expanded  by- 
heat,  and  shrunk  on  the  tube. 

Ring  was  forced  off  the  nearer  end  of  the  tube. 

Ultimate  frictional  resistance,  23,700  pounds. 

A  sudden  throb  accompanied  the  first  starting  of  the  ring  along  the 
tube,  the  load  being  momentarily  reduced. 

Again  increasing  the  pressure  on  the  ring,  the  maximum  resistance 
was  again  met,  after  which  there  was  a  gradual  loss  in  frictional  resist- 
ance as  the  movement  of  the  ring  was  continued. 

The  metal  of  the  tube  in  front  of  the  ring  was  abraded  and  small 
chips  sheared  off  the  surface. 

That  part  of  the  tube  which  was  covered  by  the  ring  when  in  posi- 
ion  ready  for  testing  was  not  sensibly  abraded,  nor  was  the  inside 
turface  of  the  ring, 
s 
Resistance  of  Steel  Nut  Screwed  on  a  Wrought-Iron  Tube. 

No.  6212. 

A  steel  nut  £ "  long  by  1".5  outside  diameter  was  screwed  on  the 
opposite  end  of  the  wrought-iron  tube  used  in  test  No.  6211,  using  a 
Franklin  Institute  thread  14  per  inch. 

Diameter  at  the  root  of  the  thread  on  the  tube  was  ".75. 

The  nut  was  loaded  with  35,000  pounds  in  the  direction  required  to 
strip  the  thread. 

The  end  of  the  tube,  which  had  been  turned  down  to  ".75  diameter, 
was  upset  by  this  pressure,  but  the  thread  was  not  apparently  injured  j 
the  nut  could  be  unscrewed. 
H.  Ex.  92 19 
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HYDROSTATIC  TEST  OF  8-INCH  TUBE  SECTION. 

Tests  Continued  from  Report  1893. 

The  investigation  of  the  elastic  properties  of  this  section  of  an  8-inch 
tube  included  the  application  of  hydrostatic  pressures  as  follows: 

1.  Interior  pressure. 

2.  Exterior  pressure. 

3.  Interior  and  exterior  pressures  combined. 

4.  Interior  pressure  and  longitudinal  tension  combined. 

5.  Exterior  pressure  and  longitudinal  tension  combined. 

6.  Interior  and  exterior  pressures  and  longitudiual  tension  combined. 

7.  Interior  pressure  and  longitudinal  compression  combined. 

8.  Exterior  pressure  and  longitudinal  compression  combined. 

9.  Interior  and  exterior  pressures  and  longitudinal  compression  com- 
bined. 

To  these  tests  was  added  an  examination  of  the  tube  under  the  effects 
of  direct  longitudinal  compressive  stresses  applied  to  the  ends  of  the 
tube. 

Supplementary  tests  remain  to  be  completed  for  the  purpose  of  deter- 
mining the  diametrical  and  longitudinal  changes  at  different  parts  of 
the  thickness  of  the  walls  of  the  tube,  and  to  apply  longitudinal  tensile 
stress  by  direct  attachment  to  the  testing  machine,  not  employing  hydro- 
static pressure  for  the  purpose. 

It  is  then  intended  to  apply  hydrostatic  pressures  which  will  over- 
strain the  tube  and  cause  permanent  sets  to  be  acquired  in  different 
ways,  finally  making  an  examination  of  the  metal  of  the  tube  by  means 
of  tension  and  compression  specimens  and  initial  tension  rings. 

In  each  of  the  completed  tests  the  longitudinal  strains  were  meas- 
ured, and  changes  in  the  diameter  of  the  bore  or  exterior  diameter 
ascertained  when  those  surfaces  were  accessible. 

In  the  Eeport  of  Tests,  1893,  are  recorded  the  results  by  direct  lon- 
gitudinal compressive  stresses  and  those  under  interior  hydrostatic 
pressure. 

The  interior  hydrostatic  pressure  was  applied  by  charging  the  bore  of 
the  tube  with  water,  and  inserting  at  the  ends  pistons  carrying  leather 
packings,  loads  being  applied  with  the  testing  machine  directly  against 
the  projecting  ends  of  the  pistons. 

In  the  tests  herewith  reported,  the  hydrostatic  pressure  was  trans- 
mitted to  the  tube  by  means  of  strong  pipes  from  a  reservoir  located  in 
the  testing  machine. 

The  reservoir  was  a  cast-iron  cylinder  18"  exterior  diameter  by  36" 
long,  having  a  bore  3".75  diameter,  reduced  to  3".37  diameter  by  a 
brass  lining;  thus  giving  a  piston  area  of  8.92  square  inches. 

While  under  test  with  exterior  pressures  the  tube  occupied  a  position 
within  the  steel  jacket  shown  on  plate  1.  In  tests  with  interior  j)res- 
sure  unaccompanied  by  exterior  pressure,  the  nnked  tube  was  used  and 
was  accessible  for  exterior  surface  measurements. 
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Describing  the  fixtures  employed,  and  method  of  taking  the  meas- 
urements in  each  test,  plate  2  shows  the  tube  and  pistons  as  used  in  the 
test  with  interior  pressure. 

The  length  of  bore  exposed  to  pressure  was  about  36".  This  length 
necessarily  varied  with  the  pressure  on  account  of  the  enlargement  oi 
the  bore  and  the  compressibility  of  the  water. 

Diametrical  expansion  was  measured  by  means  of  a  caliper  arm  car- 
rying a  micrometer  point  at  one  end  and  a  fixed  point  at  the  other.  The 
caliper  arm  was  suspended  by  a  long  helical  spring,  allowing  easy  and 
convenient  manipulation  without  sensible  distortion  of  the  arm  due  to 
handling  it. 

The  longitudinal  contraction  was  measured  by  means  of  a  micrometer 
mounted  along  the  upper  element  of  the  tube. 

This  micrometer  remained  in  position  while  a  given  series  of  longi- 
tudinal measurements  were  made. 

Plate  3  is  a  sectional  view  of  one  end  of  the  tube  in  the  jacket  while 
in  position  for  the  test  with  exterior  pressure. 

The  water  pressure  has  access  to  a  length  of  40"  on  the  exterior  sur- 
face of  the  tube. 

The  space  filled  by  the  water  was  ^  of  an  inch  wide,  excepting  near 
the  ends,  where  the  jacket  was  bored  out  to  a  larger  diameter  to  admit 
of  packing  glands  and  threaded  to  receive  nuts  for  holding  the  pack- 
ings of  subsequent  tests. 

A  nut  screwed  into  the  end  of  the  jacket  held  in  place  a  gland  and 
its  cup-shaped  leather  packing. 

The  water  was  admitted  to  the  annular  water  space  through  a  drilled 
supply  hole  in  the  jacket,  not  shown  in  this  plate. 

Pipes  from  the  reservoir  led  to  the  supply  hole  in  the  jacket,  the 
upper  end  of  the  hole  being  bored  and  threaded  to  receive  a  valve. 

Measurements  of  the  bore  were  made  with  the  micrometer  shown  on 
the  accompanying  photograph. 

The  end  of  the  instrument  opposite  the  micrometer  terminated  in  a 
conical  point,  which  point  entered  punch  marks  lightly  made  in  the  sur- 
face of  the  bore  of  the  tube,  to  insure  the  measurements  being  taken  in 
the  same  places  throughout  each  series  of  observations. 

While  in  use  the  instrument  was  protected  against  rapid  change  in 
temperature  by  a  felt  covering. 

The  longitudinal  extension  was  measured  on  two  gauged  lengths  oi 
20  inches  each,  180  degrees  apart,  symmetrical  with  the  length  of  the 
tube,  and  at  the  middle  of  the  thickness  of  its  walls. 

For  this  purpose  holes  J  inch  diameter  were  drilled  in  the  ends  of 
the  tube  a  depth  of  12  inches  each,  and  had  fiat  bottoms. 

Bods  nearly  filling  these  holes  bottomed  in  the  tube  and  projected, 
beyond  the  end  faces  of  the  jacket  sufficiently  to  be  measured  over 
their  ends. 

On  plate  4  is  shown  the  tube  as  arranged  to  receive  interior  and 
exterior  pressures  simultaneously. 

In  addition  to  the  attachments  described  with  plate  3,  a  6-inch  bar 
is  used  in  the  bore  of  the  tube,  with  nuts,  glands,  and  leather  packings, 
for  the  interior  pressure. 

A  branch  pipe  leads  from  a  tee  in  the  main  pipe,  between  the  reser- 
voir and  the  jacket,  to  the  hole  drilled  in  the  6-inch  bar,  and  supplies 
the  water  for  the  interior  pressure. 

In  this  test  only  the  measuring  rods  for  longitudinal  extension  of  the 
tube  are  accessible,  the  measurements  of  diameters  necessarily  being 
omitted. 
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The  accompanying  photograph  shows  the  attachments  in  use  for  this 
test.  In  the  illustration  may  be  seen  the  method  of  piping,  the  valve 
on  the  top  of  the  jacket,  and  the  end  of  the  6-inch  bar  central  with  the 
end  of  the  jacket. 

The  £-inch  rods  used  in  measuring  the  longitudinal  extension  of  the 
tube  occupied  a  position  immediately  at  the  sides  of  the  nut  on  the 
6  inch  bar,  where  two  square-cornered  recesses  are  seen  to  have  been 
chipped  away. 

Plate  5  shows  the  tube  arranged  for  test  with  interior  pressure  and 
longitudinal  tension  combined. 

The  water  pressure  is  transmitted,  as  before  described,  from  the  res- 
ervoir in  the  testing  machine  through  strong  pipes  to  the  interior  of 
the  tube,  making  connection  with  the  gland  at  the  tapped  hole  in  the 
latter. 

The  end  thrust  or  longitudinal  tension  exerted  by  the  gland  is 
resisted  by  the  cap  nut  screwed  over  the  end  of  the  tube. 

The  end  of  the  tube  at  this  stage  was  turned  down  and  threaded  for 
the  cap  nut,  and  also  with  a  larger  threaded  section  for  subsequent 
tests,  with  a  plain  section  between  the  two  threaded  parts  which  was 
made  11".313  diameter  to  obtain  the  area  50.26  square  inches  between 
that  diameter  and  the  enlarged  bore  of  the  jacket,  13".856. 

The  hydrostatic  pressure,  it  will  be  seen,  acts  on  the  foil  area  of  the 
bore,  50.26  square  inches. 

This  area  is  used  in  the  subsequent  tests  when  longitudinal  stresses, 
either  of  tension  or  compression,  are  employed. 

The  diametrical  expansion  and  longitudinal  extension  of  the  tube 
were  measured  in  this  test,  the  former  by  means  of  a  caliper  arm  car- 
rying measuring  and  fixed  points,  the  latter  by  a  micrometer  mounted 
on  the  upper  element  of  the  tube. 

Plate  6  illustrates  the  arrangement  for  the  test  with  exterior  pres* 
sure  and  longitudinal  tension  combined. 

The  face  of  the  nut  which  is  screwed  on  the  tube  presents  an  area 
of  50.26  square  inches,  which  is  the  same  as  the  area  of  the  bore. 

The  positions  of  the  rods  used  while  measuring  longitudinal  exten- 
sion are  indicated  on  this  drawing. 

Longitudinal  extensions  and  the  contraction  of  the  bore  were  meas- 
ured, both  in  the  manner  before  described. 

Plate  7  shows  the  arrangement  for  the  test  with  interior  and  exte- 
rior pressures  and  longitudinal  tension  combined. 

This  arrangement  of  parts  closely  resembles  that  illustrated  on  plate  4. 

In  the  present  instance,  however,  the  exterior  gland  is  replaced  by 
the  nut  screwed  on  the  end  of  the  tube,  the  large  nut  in  the  jacket 
being  omitted. 

Measurements  of  longitudinal  extension  only  were  taken  during  this 
test. 

Plate  8  shows  the  tube  arranged  for  the  test  with  interior  pressure 
and  longitudinal  compression  combined. 

This  test  was  made  at  an  earlier  stage  in  the  investigation  than 
here  reported.  It  actually  followed  the  test  with  interior  and  exterior 
pressures  combined.  For  economy  in  the  number  of  accessory  fixtures 
required,  a  certain  order  of  testing  became  necessary. 

In  this  test  a  7".9  bar  was  used  in  the  bore  of  the  tube,  which  car- 
ried a  nut  at  each  end,  retaining  in  position  a  sleeve  and  its  nut. 

The  ends  of  the  tube  covered  by  the  sleeves  were  turned  down  to 
11".313  diameter,  and  therefore  presented  end  areas  of  50.26  square 
inches  each,  against  which  areas  the  water  pressure  acted,  giving  the 
desired  longitudinal  stress. 
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Measurements  of  diametrical  exteusion  aud  longitudinal  contraction 
were  taken. 

A  photograph  shows  the  tube  with  micrometer  attached  for  longi- 
tudinal measurements. 

On  plate  9  is  showu  the  arrangement  of  parts  for  the  test  with 
exterior  pressure  and  longitudinal  compression  combined. 

The  exterior  pressure  has  access  along  the  middle  of  the  length  of 
the  tube  29".4. 

The  length  under  pressure  is  limited  by  the  packings  for  back  pres- 
sure, which  enables  the  tube  to  receive  longitudinal  stress  from  the 
pressure  on  the  face  of  the  nut,  which  is  screwed  to  it. 

The  water  space  between  this  nut  and  the  gland  has  communica- 
tion with  the  water  space  along  the  middle  part  of  the  tube  through  a 
by-pass. 

These  outer  water  spaces  increase  the  length  of  tube  under  pressure 
to  a  total  of  32".8. 

The  veut  hole  allowed  the  escape  of  any  water  which  leaked  by  the 
packings,  preventing  any  accumulation  of  back  pressure. 

It  may  be  remarked  in  regard  to  the  behavior  of  the  packings  that 
they  sealed  the  water  pressures  in  a  very  satisfactory  manner.  They 
were  initially  set  out  by  temporary  connection  with  a  hand  force-pump 
of  comparatively  large  capacity,  and,  after  a  pressure  of  150  pounds 
per  square  inch  had  been  applied  in  this  manner,  the  packings  there- 
after under  higher  pressures  showed  very  little  leakage. 

The  hydrostatic  pressure  was  so  well  maintained  under  each  load  that 
ample  time  was  afforded  for  taking  the  micrometer  readings  before 
sensible  change  in  pressure  occurred. 

In  the  present  test,  measurements  of  the  contraction  of  bore  and 
longitudinal  extension  were  obtained. 

The  rods  for  longitudinal  strains,  although  not  indicated  in  the  draw- 
ing, occupied  the  same  position  as  before  described. 

Plate  10  illustrates  the  arrangement  of  parts  for  the  test  with  inte- 
rior and  exterior  pressures  and  longitudinal  compression  combined. 

The  arrangement  is  the  same  as  in  the  test  last  described,  with  the 
addition  of  the  6-inch  bar  with  glands  and  packings  for  the  interior 
pressure. 

Longitudinal  measurements  only  were  made,  showing  the  contraction 
in  length  of  the  tube  under  this  combination  of  pressures. 

In  carrying  out  the  details  of  the  tests  a  number  of  measurements 
were  taken  on  each  diameter  and  longitudinal  gauged  length  under 
the  several  pressures  employed,  iu  order  to  obtain  mean  values  of  the 
strains  developed. 

This  was  for  the  purpose  of  eliminating  the  effects  of  change  in  tem- 
perature of  the  measuring  instruments,  so  far  as  practicable. 

The  larger  mass  of  the  tube  and  its  accessories  prevented  any  rapid 
changes  in  their  dimensions  due  to  temperature  effects. 

What  appear  to  be  permanent  sets  in  certain  of  the  series  are 
thought  to  be,  in  most  instances,  temperature  changes  affecting  the 
micrometers. 

In  the  test  with  exterior  pressure  the  contraction  of  the  bore  was 
measured  in  two  planes  at  right  angles  to  each  other,  and  at  each  end 
of  the  20-inch  gauged  length  on  which  the  longitudinal  expansion  was 
determined.  These  diameters  were  measured  at  an  angle  of  45°,  with 
a  horizontal  plane. 

The  results  showed  so  close  an  agreement  in  the  amount  of  contrac- 
tion on  the  different  diameters  that  it  was  regarded  as  sufficient  in  the 
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Zrt^S^EX™  ^  Kb°re- in  two  Places  only>  one  at  <*<* 
convenient  °' and  choo8ing  a  vertical  plane  as  the  most 

ez^TnSace  wtf  SW6^  mea8nred  on  the  **  e,ement  <*  the 
mewnrementetrJiLS  * urfac«  was  accessible;  in  other  cases  the 
bottoming?*  driEa^Sl  S  ™T8  Sf  the  *"inch  rod8' inserted  and 
ness  of  the  waSoflhe t?be  ^  "  tbe  mid<Ue  °f  the  fcbick" 

^^These  rods  were  about  ".003  smaller  in  diameter  than  the  drilled 

th eXticlSf^rT ,appHed  were  keP*  *****  8a<*  Umi*«  th»* 
T«3  d    •     *  the  metal  was  not  exceeded. 

far  tVwmSroon IS.^011  nnder  ****>  8howed  ^at  ««nit  to  be  not 
ThA  ™~,7       Pounds  per  square  inch. 

end ?f3?VSh JZ^b,^'averaSiDS  diametrical  effects  at  each 

effecte  in  tho«L  f»B^  gCd  1Sngth'  and  averaging  also  the  longitudinal 

Whel *S25«?  J?"0"*  where  two  20-inch  lengths  were  meaiured. 

of  «S£,  wTSe  dSSS" or, ongitudinal8  8howed  the  8ame  amount 

fact  is  token  in  «f«1i? T1^68  dJd  not  exceed  "■°002'  no  aceount  <*  the 
e^eed"0002»  Jh,f  *abulat>on  of  mean  results,  but  when  the  differences 

alsolhe  20!£S?itgS&  Semgfveen°f  ^  ^ter  or  longitudinal,  and 

tudina^^S^**68,*8'1393'1'^8  ^ted  that  the  ratio  of  longi- 
Swld  tobe^  diametrical  expansion  for  interior  pressures  was 

ri^SS  fisg  M2SS* uuder  exterior  pre88ures  ,wd  tbe  value 

ri^ha^i«f,t2?^ina,d\from  the  summarized  results  state  the  diamet- 
rical andJoiiffrtadinal  changes  per  inch  per  pound  applied  pressures. 
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TEST  WITH  EXTERIOR  PRESSURE. 

Contraction  of  Bore. 

Measurements  taken  on  two  diameters  180°  apart  each  at  extremi- 
ties of  20-inch  section,  symmetrical  with  ends  of  tube. 

Southend. 


Pressure 

per 

square 

inch. 

Measurement*  of  bore. 

Remarks. 

Diameter* 
Si. 

Successive 
difference*. 

Diameter 

s,. 

Successive 
difference*. 

Pounds. 
4,000 
1,000 
4,000 

0,000 
1,000 
6,000 
1,000 

1,000 
8.000 
1,000 
8,000 
1,000 

1,000 
10,000 

1,000 
10,000 

1,000 
10,000 

1,000 

Inches. 
7.0971 
8.0000 
7.9972 

7.9952 
8.0000 
7.9952 
7.9909 

8.0000 
7.9932 
8.0000 
7.9932 
8.0000 

8.0000 
7.9914 
7.9999 
7. 9913 
8.0000 
7.9913 
7.9999 

Inch. 

Inches. 

7.9972 
8.0000 
7.9971 

7.9953 
8.0000 
7.9953 
8.0000 

8.0000 
7.9935 
8.0000 
7.9935 
8.0001 

8.0000 
7.9914 
8.0000 
7.9915 
8.0000 
7.9918 
8.0000 

Inch. 

.0029 
.0028 

.0028 
.0029 

.0048 
.0048 
.0047 

.0047 
.0047 
.0047 

.0068 
.0068 
.0068 
.0068 

.0065 
.0065 
.0065 
.0066 

.0086 
.0085 
.0086 
.0087 
.0087 
.0086 

.0086 
.0086 
.0085 
.0085 
.0084 
.0084 

North  end. 


Pressure 

per 

square 

inch. 

Measurements  of  bore. 

Remarks. 

Diameter 
N,. 

Successive 
differences. 

Diameter 

Successive 
differences. 

Pounds. 
4,000 
1,000 
4,000 

6,000 
1,000 
6,000 
1,000 

1,000 
8,000 
1,000 
8,009 
1,000 

10,000 
1,000 

10,000 
1,000 

10,000 
1,000 

Inches. 
7.9970 
8.0000 
7.9972 

7.9954 
8.0000 
7.9954 
8.0001 

8.0000 
7.9934 
8.0000 
7.9934 

Inch. 

Inches. 
7.9972 
8.0000 
7.9973 

7.9953 
8.0000 
7.9953 
8.0000 

Inch. 

.0030 
.0028 

.0028 
.0027 

.0046 
.0046 
.0047 

.0047 
.0047 
.0047 

.0060 
.0066 
.0066 

7.9933 
8.0000 
7.9934 
8.0000 

7.9913 
8.0000 
7.9914 
7.9999 
7.9914 
7.9999 

.0067 
.0066 
.0066 

a  0000 
7.9915 
8.0000 
7.9915 
8.0000 

.0087 
.0086 
.0085 
.0085 
.0085 

.0085 
.0085 
.0085 
.0085 
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TEST  WITH  EXTERIOR  PRESSURE. 

Longitudinal  Extension. 

Measurements  taken  at  middle  of  thickness  of  walls  on  two  20-inch 
sections  180°  apart,  symmetrical  with  ends  of  tube. 


Pressure 

per 
square 
inch 


Pound*. 
4,000 
1,000 
4,000 
1,000 
4,000 
1,000 
4,000 
1,000 
4,000 
1,000 
4,000 
1,000 

1,000 
6,000 
1,000 
6.000 
1,000 
6,000 
1,000 

8,000 
1,000 
8,000 
1,000 
8,000 
1,000 
8,000 
1,000 
8,000 
1,000 
8,000 
1,000 

1,000 
10,000 

1,000 
10,000 

1,000 
10,000 

1,000 
10,000 

1,000 


Measurements  of  20-inch  longitudinal. 


W. 


Inehe*. 
20.0020 
20.0000 
20.0021 
20.0000 
20.0021 


20.0000 
20.0032 
19.0908 
20.0032 
19.9998 
20.0032 
19.9998 

20.0045 
20.0000 
20.0049 
20.0002 
20.0050 
20.0003 
20.0050 
20.0003 
20.0050 
20.0004 
20.0050 
20.0003 

20.0000 
20.0060 
20.0000 
20.0060 
19.9999 
20.0060 
19.9999 
20.0059 
19.9999 


Successive 
differences. 


Inch. 


.0021 
.0021 
.0021 


.0032 
.0034 
.0034 
.0034 
.0034 
.0034 


.0045 
.0049 
.004? 
.0048 
.0047 
.0047 
.0047 
.0047 
.0046 
.0046 
.0047 


.0060 
.0060 
.0060 
.0061 
.0061 
.0061 
.0060 


Inehti. 

20.0020 
20.0000 
20.0019 


20.0018 
20.0000 
20.0021 
20.0001 
20.0021 
20.0001 
20.0021 
20.0001 


20.0034 
20.0000 
20.0035 
20.0000 
20.0035 
20.0000 


20.0000 
20.0045 
19.9998 
20.0045 
19.9998 
20.0045 
19.9998 


20.0000 
20.0057 
19.9997 
20.0057 
19.9997 
20.0058 
19.9997 
20.0057 
19.9997 


Successive 
differences. 


Intk. 


.0020 
.0019 


.0018 
.0021 
.0020 
.0020 
.0020 
.0020 
.0020 


.0034 
.0035 
.0035 
.0035 
.0035 


.0045 
.0047 
.0047 
.0047 
.0047 
.0047 


.0057 
.0060 
.0060 
.0060 
.0061 
.0061 
0060 
0060 


Remarks. 
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TEST  WITH  INTERIOR  AND  EXTERIOR  PRESSURES  COMBINED. 

Longitudinal  Extension. 

Measurements  taken  at  middle  of  thickness  of  walls  on  two  20-inch 
sections  180°  apart,  symmetrical  with  ends  of  tube. 


Prentnre 

per 

square 

inch. 

Measurements  of  20-inch  longitudinal. 

Remarks. 

W. 

Successive 
differences. 

£. 

Successive 
differences. 

Pound*. 
1,000 
4,000 
1,000 

'    4,000 
1,000 
4,000 
1,000 
4,000 
1,000 
4,000 
1,000 

6,000 
1,000 
6,000 
1,000 
6,000 
1,000 
6,000 
1,000 
6,000 
1,000 

8,000 
1,000 
8,000 
1,000 
8,000 
1,000 
8,000 
1,000 
8,000 
1,000 

10,000 

1,000 
10,000 

1.000 
10,000 

1,000 
10,000 

1,000 
10,000 

1,000 
10,000 

1,000 

Inches. 
20.0000 
20.0013 
20.0001 
20. 0015 
20.0002 
20. 0015 
20.0003 
20.0015 
20.0003 
20.0015 

Inch. 

Inches. 

Inch. 

.0013 
.0012 
.0014 
.0013 
.0013 
.0012 
.0012 
.0012 
.0012 

20.0013 
20.0000 
20. 0J10 
19. 9998 
20.0010 
10.9990 
20.0009 
19.9997 
20.0009 
19. 9997 

."6613" 

.0010 
.0012 
.0012 
.0011 
.0010 
.0012 
.0012 
.0012 

20. 0018 
20.0000 
20. 0020 
20.0003 
20.0023 
20.0004 
20.0023 
20. 0003 
20. 0023 
20.0003 

20. 0026 
20.0000 
20. 0026 
20.0000 
20.0026 
19.9900 
20.0026 
19.9909 
20.0026 
20.0000 

20.0034 
20.0000 
20.  oo:*5 
20. 0000 
20. 0035 
10.9999 
20.0035 
19.9999 
20. 0035 
20.0001 

.0018 
.0020 
.0017 
.0020 
.0019 
.0010 
.0020 
.0020 
.0020 

1 

i 

::::::::::::i:::::::::::: 



.  . 



.002*1 
.0024 
.00-JO 
.0U2G 
.0027 
.OOL'7 
.0027 
.0027 
.0020 

:::::::::::: 

::::::;::;:: 

::::::::::::i:::::::::::: 

20.  0033 
20.  OUOO 
20.  0O3G 
20.0002 
20. 0036 
20.0002 
20. 0030 
20. 0002 
20. 0036 
20. 0002 
20.0036 
20.0002 

.0034 
.0035 
.0035 
.00*5 
.0036 
.0036 
.0036 
.0036 
.0034 

.00:13 

.  00:«5 
.0034 
.0034 
.0034 
.0034 
.0034 
.0034 
.0034 
.0034 
.0034 
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TEST  WITH  INTERIOR  PRESSURE  AND  LONGITUDINAL  TENSION 

COMBINED. 

Diametrical  Expansion. 

Measurements  taken  on  two  diameters  180°  apart  at  middle  of  length 
of  tube. 


Pressure 

per 

square 

inch. 

Measurements  of  exterior  diameters. 

Remarks. 

Diameter 
1. 

Successive 
differences. 

Diameter 
2. 

Successive 
differences. 

Pound*. 
1,000 
8.000 
1,000 
8,000 

1.000 
11,000 

1.000 
11,000 

1,000 
11.000 

1.000 
11,000 

1,000 

Jnehet. 
12.0000 
12.0029 
12.0000 
12.0029 

12.0000 
12.0054 
12.0000 
12. 0054 
11.9909 
12.  0054 
11.9999 
12. 0054 
11.9999 

Inch. 

Inches. 

Inch. 

.0039 
.0039 
.0039 

"  V 

12.0000 
12. 0055 
12. 0000 
12.0055 
12.0000 
12.0055 
12. 0000 
12. 0055 
12.0000 

.0054 
.0054 
.0054 
.0055 
.0055 
.0055 
.  0055 
.0055 

.0055 
.0055 
.0055 
.0055 
.0055 
.0055 
.  0055 
.0055 

TEST  WITH  INTERIOR  PRESSURE  AND  LONGITUDINAL  TENSION 

COMBINED. 

Longitudinal  Extension. 

Measurements  taken  on  20-inch  section  on  outside  surface  symmet- 
rical with  ends  of  tube. 


Measurements  of  20- 

Pressure 

inch  longitudinal. 

per 

Romarka. 

square 

inch. 

Total  # 

Successive 
differences. 

Pound*. 

Inches. 

Inch. 

1.000 

20.0000 

2,000 

20.0002 

.0002 

3,000 

20.0005 

.0003 

4,000 

20.0007 

.0002 

5,000 

20.0009 

.0002 

6,000 

20. 0011 

.0002 

7,000 

20.0014 

.0003 

8,000 

20.0016 

.0002 

1,000 

20.0000 

.0016 

1,000 
5,000 

20.0000 

20.0010 

.0010 

8,000 

20.0016 

.0006 

11,000 

20.0023 

.0007 

8,000 

20. 0016 

.0007 

5,000 

20.0010 

.0006 

1,000 
11,000 

20.0000 

20.0023 

.0023 

1,000 

20.0001 

.0022 

11,000 

20.0023 

.0022 

1,000 

20.0001 

.0022 

11,000 

20.0024 

.0023 

1,000 

20.0002 

.0022 

11.000 

20.0024 

.0022 

1,000 

20.0002 

.0022 

11,000 

20.0024 

.0022 

1,000 

20.0002 

.0022 
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TEST  WITH  EXTERIOR  PRESSURE  AND  LONGITUDINAL  TENSION 

COMBINED. 

Contraction  of  Bore. 

Measurements  taken  in  the  same  plane  at  extremities  of  20-inch  sec- 
tion symmetrical  with  ends  of  tube. 


Pressure 

per 
square 
inch. 

Measurements  of  bore. 

Remarks. 

Diameter 
S. 

Successive 
differences. 

Diameter 

Successive 
differences. 

Pounds. 
1,000 
8,000 
1,000 
8,000 
1,000 
8,000 
1,000 

1,000 
0,500 
1,000 
9,500 
1.000 
0.500 
1,000 
0,500 
1,000 
9,500 
1,000 

Inches. 
8.0000 
7.9928 
7.9999 
7.9927 
7.9099 
7.9927 
8.0000 

8.0000 
7.9912 
7.9999 
7. 99J1 
7.9998 
7.9911 
7.9998 
7.0910 
7.9998 
7.9911 
7.0998 

Inch. 

Inches. 

Inch. 

.0072 
.0071 
.0072 
.0072 
.0072 
.0073 

i 

8.0000 
7. 9912 
8.0000 
7. 9912 
8.0000 
7.9913 
8.0001 
-   7.9913 
8.0002 
7.9913 
8.0002 

.0088 
.0087 
.0088 
.0087 
.0087 
.0087 
.0088 
.0088 
.0087 
.0087 

.0088 
.0088 
.0088 
.0088 
.0087 
.0088 
.0088 
.0089 
.0089 
.0089 

TEST  WITH  EXTERIOR  PRESSURE  AND  LONGITUDINAL  TENSION 

COMBINED. 

LONGHTUDINAL  EXTENSION. 

Measurements  taken  at  middle  of  thickness  of  walls  on  two  20-inch 
sections  180°  apart  symmetrical  with  ends  of  tnbe. 


Pressure 

per 

square 

inch. 

Measurements  of  20-inch  longitudinal. 

Remarks. 

£. 

Successive 
differences. 

W. 

Successive 
differences. 

Pounds. 
9,500 
1,000 
9,500 
1,000 
9,500 
1,000 
9,500 
1,000 
9,500 
1,000 
9,500 
1,000 

Inches. 
20.0092 
20.0000 
20. 0092 
20.0000 
20.0092 
20.0000 
20.0002 
20. 0000 

Inch. 

Inches. 
20.0090 
20.0000 
20.0092 
20.0001 
20. 0092 
20.0002 
20.0093 
20.0002 
20.0092 
20.0002 
20.0092 
20.0002 

Inch. 

_j,      ..  l      ■■■aujn 

.0092 
.0092 
.0092 
.0002 
.0002 
.0092 
.00&2 

.0090 
.0092 
.0091 
.0091 
.0090 
.0091 
.0091 
.0000 
.0090 
.0090 
.0090 

HYDE08TATIC   TEST   OF   8-INCH  TUBE   SECTION, 


303 


TEST  WITH  INTERIOR  AND  EXTERIOR  PRESSURES  AND  LONGI 
TUDINAL  TENSION  COMBINED. 

Longitudinal  Extension. 

Measurements  taken  at  middle  of  thickness  of  walls  on  two  20-inch 
sections  180°  apart  symmetrical  with  ends  of  tube. 


Pressure 

per 
square 
fneh. 

Measurements  of  20-lnoh  longitudinal. 

Remarks. 

W. 

Snccessire 
differences. 

E. 

Successive 
differences. 

Poundi. 
9,600 
1,000 
9,600 
1,000 
9,600 
1,000 
9,500 
1,000 
9,500 
1,000 

10,000 

1,000 
10,000 

1,000 
10,000 

1,000 
10,000 

1,000 
10,000 

1,000 
10,000 

1,000 
10,090 

1,000 
10,000 

1,000 

90.0009 
20.0000 
SO.  0008 
19.9999 
20.0007 
19.9999 
20.0008 
19.9998 
20.0008 
19.9999 

20.0071 
20.0000 
20.0072 
20.0001 
20.0072 
20.0002 
20.0072 
20.0003 
20.0073 
20.0003 

Inch. 

Inehtt. 

Inch. 

.0009 

.0008 
.0089 
.0008 
.0088 
.0087 
.0308 
.0088 
.0087 

i 

i 

i 

i 

1 

.0071 
.0072 
.0071 
.0071 
.0070 
.0070 
.0071 
.0070 
.0070 

20.0000 
20.0008 
19.93U8 
20.0008 
19.9990 
20.0008 
19.9998 
20.0068 
19.9999 
20.0007 
19.9998 
20.0008 
19.9997 
2a  0066 
19.9996 

.0068 
.0070 
.0070 
.0069 
.0070 
.0070 
.0070 
.0069 
.0068 
.0009 
.0068 
.0069 
.0069 
.0070 
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TEST  WITH  INTERIOR  PRESSURE  AND  LONGITUDINAL  COMPRES- 
SION COMBINED. 

Diametrical  Expansion. 

Measurements  taken  on  two  diameters  180°  apart  at  middle  of  length 
of  tube \  also  10  inches  from  middle. 


Pressure 

per 

square 

inch. 

Measurements  of  exterior  diameters  at  middle 
of  tube. 

Remarks. 

Diameter 
1. 

Successive 
differences. 

Diameter 
2. 

Successive 
differences. 

Pounds. 
1,000 
6,000 
1,000 
6,000 
1.000 
6,000 

8,000 
1,000 
8,000 
1,000 

11,000 

1,000 
11, 000 

1,000 
11,  000 

1,000 
11.000 

1,000 

Inches. 
12.0000 
12.0034 
12.0000 
12.0034 
12.0000 
12.0034 

12.0050 
12.0000 
12.0050 
12.0000 

12. 0070 
12.0000 
12.0071 
12.0001 

12. 0071 
12.0001 
12. 0071 
12.0000 

Inch. 

Jnehss. 

Inch. 

.0034 
.00.14 
.0034 
.0034 
.0034 

.0050 
.0050 
.0050 

• 

.0070 
.0071 
.0070 
.0070 
.0070 
.0070 
.0071 

12.0000 
12. 0071 
12.0000 
12. 0070 
11.9999 
12.0070 
11.9999 

.0071 
.0071 
.0070 
.0071 
.0071 
.0071 

MEASUREMENTS  OF  EXTERIOR  DIAMETER  10  INCHES  FROM  MID. 
DLE  OF  TUBE. 


1.000 
11,000 
1,000 

12.0000 
12.0071 
12.C000 

.0071 
.0071 
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TEST  WITH  INTERIOR  PRESSURE  JJTD  LONGITUDINAL  COMPRES- 
SION COMBINED. 

Longitudinal  Contraction. 

Measurements  taken  on  20-inch  section  on  outside  surface  symmet- 
rical with  ends  of  tube. 


Measurements  of 

Pressure 

20  inch  longitudinal. 

square 

Remarks. 

inch. 

Total.      '  ?"«***™ 

a        .diaVrences. 

Pound*. 

Inehes. 

Inch. 

1,000 
2,000 

20.0000 
19.9091 

.0009 

3,000 

19. 9982 

.0009 

4.000 

19. 907a 

.0(09 

5.000 

19.9064 

.OUl-9 

6.000 

19. 9956 

.  0c>08 

3,000 

19.  9997 

.0X141 

6,0t0 

19.9<JG0 

.0041 

1,000 

19.  9997 

.0041 

6,000 

10. 9956 

.0041 

i,coo 

19.9997 

.0041 

8,000 
1,000 

19.9943 

20.0000 

.0057 

8,000 

19.9943 

.0057 

1,000 

.    20.0;K)0 

.0037 

8,000 

19. 9042 

.OO.r»8 

1,000 

20.0000 

.0058 

1,000 
11,000 

20.0000 
19. 9917 

.0033 

1,000 

20. 0001 

.  0084 

11,000 

19. 9917 

.(084 

1,000 

20. 0001 

.  0084 

11,000 

19.9919 

.  0082 

1,000 

20.0002 

.0083 

11,000 

19. 9917 

..-♦ 

1,000 

20.0OC0 

.0083 

11,000 
1,000 

10.9916 
20.0000 

.0084 

TEST   WITH    EXTERIOR  PRESSURE  AND   LONGITUDINAL  COM 
PRESSI0N  COMBINED. 

Contraction  of  Bore. 

Measurements  taken  in  the  same  plane  at  extremities  of  20-inch  sec- 
tion symmetrical  with  ends  of  tube. 


Pressure 

per 
square 
inch. 

Measurements  of  bore. 

Diameter 

Successive 

Diameter 

Successive 

Remarks. 

S. 

differences. 

N. 

differences. 

Pounds. 

Inches. 

Inch. 

Inches. 

Inch. 

1,  000 

8. 0000 

i 

11,000 
1,000 

7.9907 
8.  (000 

7. 9908 
8.0000 

.0092 
.0092 

.0093 

11,000 

7.9907 

.0093 

7.9908 

.  0092 

1.000 

8. 0000 

.0093 

8. 0000 

,0u92 

11.000 

7. 0«.  07 

.0003 

7.9909 

.0091 

1,000 

8.  eooo 

.0093 

8.0000 

.005)1 

11,000 

7. 9007 

.0093 

7.9909 

.  0091 

i,roo 

8.0000 

.0093 

8. 0000 

.0091 

/ 

11,000 

7. 9908 

.0092 

7. 9909 

.  0091 

1,000 

£.0001 

.0093 

8. 0000 

.0091 

1 

H.  Ex.  92- 
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TEST  WITH  EXTERIOR  PRESSURE  AND  LONGITUDINAL  COMPRES 

8I0N  COMBINED. 

Longitudinal  Extension. 

Measurements  taken  at  middle  of  thickness  of  walls  on  two  20-inch 
sections  180°  apart  symmetrical  with  ends  of  tube. 


Pressure 

per 

square 

Inch. 

Measurements  of  20  inch  longitudinal. 

Remarks. 

E. 

Successive 
differences. 

W. 

Successive 
differences. 

Pounds. 

1,000 
11,000 

1,000 
11,000 

1,000 
11,000 

1,000 
11,000 

1,000 
11,000 

1,000 

1,000 
11,000 

1,000 
11,000 

1,000 

Inehet. 
20.0000 
20.0019 
20.0000 
20.0010 
20.0000 
20.0010 
20.0000 
20. 0019 
20.0000 
20.0019 
20.0000 

Inch. 

Inches. 

Inch. 

Hammered  end  of 
-    tube   to   cause 
vibration. 

.0019 
.0019 
.0019 
.0019 
.0019 
.0019 
.0019 
.0019 
.0019 
.0019 

20.0023 
20.0000 
20.0024 
20.0000 
20.0025 
20.0001 
20.0026 
20.0002 
20.0026 
20.0003 

20.0000 
20.0024 
19.9099 
20. 0024 
19.0999 

.0023 
.0024 
.0024 
.0025 
.0024 
.0025 
.0021 
.0024 
.0023 

.0024 
.0025 
.0026 
.0025 

TEST  WITH  INTERIOR  AND  EXTERIOR  PRESSURES  AVD  LONGI- 
TUDINAL COMPRESSION  COMBINED. 

Longitudinal  Contraction. 

Measurements  taken  at  middle  of  thickness  of  walls  of  two  20-inch 
sections  180°  apart  symmetrical  with  ends  of  tube. 


Pressure 
per 

Measurements  of  20-inch  longitudinal 

Remarks. 

square 
Inch. 

W. 

Successive 

B. 

Successive 

ditfuronces. 

differences. 

Pounds. 

Inehet. 

Inch. 

Inehet. 

Inch. 

1,000 
11,000 
1,000 

20.0000 

19. 9093 

.0007 

19.9992 

10.9908 

.0005 

20.0000 

.0008 

11,000 

19.9992 

.0006 

10. 9989 

.0011 

1,000 

19.9007 

.0005 

19. 9097 

.0008 

11.000 

19.0991 

.0006 

19.9987 

.0010 

1.000 

19.9096 

.0005 

19. 9997 

.0010 

11,000 

19.9991 

.0005 

19.9987 

.0010 

1,000 

19.9996 

.0005 

19.9996 

.0009 

11,000 

19. 9089 

.0007 

19.9987 

.0009 

1,000 

19.9904 

.0005 

19. 0997 

.0010 

11,000 

19. 9987 

.0007 

19. 9986 

.0011 

1,000 

19.0992 

.0005 

19. 9996 

.0010 

6,000 

19.9995 

19.9998 

1,000 

20.0000 

.0005 

20.0000 

.0004 

6,000 

19.9995 

.0005 

19.9996 

.0004 

1,000 

19. 9998 

.0003 

20.0000 

.0004 

6,000 

19. 9995 

.0003 

19.9995 

.0005 

1,000 

19.9998 

.0003 

20.0000 

.0005 

6,000 

19.9996 

.0002 

19.9996 

.0004 

1,000 

19.9999 

.0003 

20.0000 

.0004 

6,000 

19.9996 

.0003 

10.9P96 

.0004 

1.000 

19.9098 

.0002 

20.01)00 

.0001 

6,000 

19. 9995 

.000:i 

1,000 

19.9998 

.0003 

1 
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SUMMARY  OP  RESULTS. 
MEAN  DIAMETRICAL  AND  LONGITUDINAL  EFFECTS. 

(  Diameter  of  bore 


Original  dimensions  <  Exterior  diameter 

(  Longitudinal  gauged  length. 

Interior  pressure. 


8". 
12". 
20". 


Pressures 

per  square 

inch. 

Mean 
expansion. 

Expansion  of  exterior  diameter  under  pressures  of. 

Pounds. 
1.000 
12,000 

Inch. 
Initial  load. 
.0069 

Pressures 

per  square 

inoh. 

Mean 
contraction. 

Longitudinal  contraction  under  pressures  of. 

Pounds. 

1,000 

12,000 

Inch. 
Initial  load. 
.0030* 

*  This  contraction  measured  on  a  gauged  length  of  24". 
Exterior  pressure. 


Pressures 

per  square 

inoh. 

Mean 
contraction. 

Contraction  of  bore  under  pressures  of. ........... 

Pounds. 
1,000 
4,000 
8,000 
8,000 
10,000 

Inch. 
Initial  load. 
.00284 
.00467 
.00666 
.00854 

Pressures 

per  square 

inch. 

Mean 
extension. 

Longitudinal  extension  under  pressures  of 

Pounds. 
1,000 
4,000 
8,000 
8,000 
10,000 

Inoh. 
Initial  load. 
.00200 
.00341 
.00470 
.00800 

Interior  and  exterior  pressures  combined. 


Pressures 

per  square 

inch. 

Mean 
extension. 

Longitudinal  extension  under  pressures  of 

Pounds. 

1,000 
4,000 
6,000 
8,000 
10,000 

Inch. 
Initial  load. 
.00124 
.00188 
.00261 
.00844 
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Interior  pressure  and  longitudinal  tension  combined. 


Pressures 

per  square 

inch. 

Mean 
expansion. 

Expiation  of  exterior  diameter  under  pressures  of. 

Pounds. 

1,000 

8,000 

11,000 

Inch. 
Initial  load. 
.00390 
.00548 

Pressures 

per  square 

inch. 

Mean 
extension. 

Longitudinal  extension  under  pressures  of. 

Pounds. 
1,000 
2,000 
8.000 
4,000 
5,000 
6,000 
7,000 
8,000 
11,000 

Inch. 
Initial  load. 
.0002 
.0005 
.0007 
.0009 
.0011 
.0014 
.0016 
.00228 

Exterior  pressure  and  longitudinal  tension  oombined. 


Pressures 

per  square 

inch. 

Mean 
contraction. 

Contraction  of  bore  under  pressures  of  t.-t........ 

Pounds. 
1,000 
8.000 
9,500 

Inch. 
Initial  load. 
.00722 
.00879 

Pressures 

per  square 

inch. 

Mean 
extension. 

Longitudinal  extension  under  pressures  of. ........ 

Pounds. 
1,000 
9,500 

Inch. 
Initial  load. 
.00911 

Interior  and  exterior  pressures  and  longitudinal  tension  oombined. 


Pressures 

per  square 

inch. 

Mean 
extension. 

Longitudinal  extension  under  pressures  of. 

Pounds. 

1,000 

9,500 

10,000 

Inch. 
Initial  load. 
.00682 
.00697 
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Interior  pressure  and  longitudinal  compression  combined. 


Pressures 

per  square 

men. 

Mean 
expansion. 

Diametrical  expansion  under  pressures  of. 

Pounds. 

1,000 

6,000 

8,000 

11,000 

Inch. 

Initial  load. 

.00840 

.00800 

.08707 

Pressures 

per  square 

inch. 

Mean 
contraction. 

Longitudinal  contraction  under  pressures  of 

Pounds. 
1,000 
0,000 
8,000 
11,000 

Inch. 

Initial  load. 

.00410 

.00573 

.00886 

Exterior  pressure  and  longitudinal  compression  combined. 


Pressures 

per  square 

inch. 

Mean 
contraction. 

Contraction  of  bore  under  pressure*  of 

Pounds. 
1,000 
11,000 

Inch. 
Initial  load. 
.00022 

Pressures 
per  square 
inch. 


Contrac- 
tion B. 


Contraction        Mean 
W.  contraction. 


Longitudinal  extension  under 
pressures  of 


Pounds. 

1,000 
11,000 


Inch. 
.00190 


Inch.  Inch. 

Initial  load. 

.00213 


Jntenor  and  exterior  pressures  and  longitudinal  compression  combined. 


Pressures 

per  square 

inch. 

Contrao 
tioiiW. 

Contraction 

Mean 
contraction. 

Longitudinal  contraction  un- 
der pressures  of. 

Pounds. 

1,000 
8.000 
IV  000 

** 

Inch. 
Initial  lot 

Inch. 
d. 

1 

.00087 

.00058            .00002 

.00074 
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From  the  "summary  of  results"  the  following  reductions  are  made: 

Interior  pressure. 

Diametrical  expansion,  exterior ".0060  -*-  (12  X  11,000)  =  ".000.000,052,273  per  inch  per  pound 

Longitudinal  contraction ".0039  -+-  (24  X  1 1,000)  =  ".000,000,014,773  per  inch  per  pound 

Exterior  pressure. 

Diametrical  contraction  of  bore ".008545  +  (8X  9,000)  =  ".000,000,118,611  per  inch  per  pound  ' 

Longitudinal  extension ".00602  -*-  (20  X  9,000)  =  ".000, 000,033,333  per  inch  per  pound 

Interior  and  exterior  pressures  combined. 
Longitudinal  extension ".00344  +  (20  x  9,000)  =  ".000-,000,019,  ill  per  inch  per  pound 

Interior  pressure  and  longitudinal  tension  combined. 

Diametrical  expansion,  exterior ".00548  -*-  (12  X  10,000)  ==  ".000,000,045,667  per  inch  per  pound 

Longitudinal  extension ".00223  +  (20  X  10,000)  =  ".000,000,011,150  per  inch  per  pound 

Exterior  pressure  and  longitudinal  tension  combined. 

Diametrioal  contraction  of  bore ".00879  +   (8X  8,500)  =  ".000,000,129,265  per  inch  per  pound 

Longitudinal  extension ".00911  -*-  (28  X  8,500)  =  ".000,000,053,588  per  inch  per  pound 

Interior  and  exterior  pressures  and  longitudinal  tension  combined. 
Longitudinal  extension ".00697  +-  (20  X  9,000)  =  ".000,000,038,722  per  inch  per  pound 

Interior  pressure  and  longitudinal  compression  combined. 

Diametrical  expansion,  exterior ".00705  ~  (12  X  10,000)  ?=  ".000,000,058,917  per  inch  per  pound 

Longitudinal  contraction ".00832  -*-  (20  X  10,000)  =  ".000,000,041,750  per  inch  per  pound 

Exterior  pressure  and  longitudinal  compression  combined. 

Diametrical  contraction  of  bore ".00922  +  (8X  10,000)  =  "  .000,000, 115,250  per  inch  per  pound 

Longitudinal  extension (".00190  +  ".00236  +  2)  =  ".00213. 

".00213  -*-  <20  X  10,000)  =  ".000,000,010,650  per  inch  per  pouod 

Interior  and  exterior  pressures  and  longitudinal  compression  combined. 

Longitudinal  contraction ".00092  +  ".00056  +  2)  =  ".00074. 

".00074  -s-  (20  X  10,000)  =  ".000,000,003,700  per  inch  per  pound 
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STEEL  BARS,  ELASTIC  LIMIT  AT  DIFFERENT  TEMPERATURES.     311 
Determinations  of  elastic  limit  of  steel  bars  at  different  temperatures. 


Form  of  Specimens. 


34? 


V 


No.  5128 
Mark,  I. 

Diameter,  1".238. 

Sectional  area,  1.204  square  inches. 
Gauged  length,  10". 

Specimen  packed  in  snow  and  salt  and  remained  in  this  mixture  two 
hours  before  testing.    Then  removed  and  tested  in  the  open  air. 
Temperature  when  tested  about  12°  F. 


Applied  loads. 

Elongation 
per  inch. 

SnccASRive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permnnent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
1,204 
6,020 
12,040 
18,060 
24.080 
30,100 
36,120 
36,120 

37,324 

38,528 
30,732 
40,936 

42,140 

Pound*. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
30,000 

31,000 

32,000 
33,000 
34,000 

35,000 

Inch. 
0. 

.00012 

.00031 

.00050 

.00068 

.00085 

.00103 

.00159 

C   .00280 

\   .01050 

.01200 

.01550 

.02845 

C   .02070 

\   .03240 

Inch. 

0. 

.00012 
.00019 
.00019 
.00018 
.00017 
.00018 
.00050 
.00021 
.00770 
.00150 
.00350 
.01215 
.00123 
.00270 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
After  5  minntes. 

Elongation  after  5  min- 
utes;    test    discon- 
tinued. 

.00003 

.00003 

.03093 

.03090 
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So.  5129. 
Mark,  I. 

Diameter,  1".238. 

Sectional  area,  1.204  square  inches. 
Gauged  length,  10 '. 
Temperature,  70°  F. 


Applied  loads. 


p  — Elongation 

i-  i*w.  pw"'ch- 


Successive  p.-,,.,,--*  Successive 
elongation  I  le"JJ*neilt  permanent 
per  inch.  set. 

I 


Inch. 

0. 

.00014 
.00018 
.00020 
.  00018 
.  00016 
.00015 


Inch. 
0. 


Inch. 
0. 


Remarks. 


Initial  load. 


-i 


.00651    | 


0.  I  Elastic  limit. 

01489 |  Elongation  in  5  mln- 

1  I  ntes. 

02110    |        .02119    I  Elongation  in  7   min- 
utes. 


Elongation  after  5  min- 
utes; tent  discon- 
tinued. 


No.  5130. 
Mark,  I. 

Diameter,  1".238. 

Sectional  area,  1.204  square  inches. 
Gauged  length,  10". 

Specimen  immersed  in  hot  water  for  a  period  of  one-half  hour  before 
testing.    Tested  in  the  open  air. 
Temperature  when  tested,  about  180°  F. 


Applied  loads. 


Total. 


Pounds. 

1,  204 

6,  020 

12040 

18.000 

24, 080 


30,100 
31.304 
32, 508 
33,  712 
34,016 

36,120 

37, 324 
38,  f»28 
39, 732 
40, 936 

42, 140 


Per  square 
iiicu. 


Pounds. 

1,  (-00 

5,  C00 

10.  000 

15, 000 

20, 000 


25, 000 
26,  04*) 
27. 0:J0 
28.  000 
20,000 

30, 000 

31,000 
32, 000 
33,000 
34,000 

35,000 


per  intu.       pcr iuch 


Inch. 
0. 

.00011 
.  00027 
. 00042 
.00060 


.00072 
. 00u73 
.00078 
.00109 
.00450 
.01800 
.02212 
. 02230 
.  02:170 
. 02840 
. 03225 
.03490 
.03650 


Inch. 
0. 

.00011 
.00016 
.00015 
.  00018 


.00012 
.0001 1 1 
.  00.J05 
.000:11 
.00:?41 
. 01350 
.00412 
.  00(U8 
.00140 
. 00470 
.  00  :85 
.  0020;') 
.00160 


Permanent 
set. 


Inch. 


Successive 

pciniiiuent 

set. 


Inch. 
0. 


Remarks. 


Initial  load. 


Thin  minus  set  is  at- 
tributed to  the  cool- 
ing of  the  bar. 


Elastic  limit. 


After  2  minutes. 


1 


. 03501 


Elongation  after  5  min- 
utes ;  test  discon- 
tinued. 
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No.  5139. 
Mark,  S. 
Diameter,  1".238. 

Sectional  area,  1.204  square  inches. 
Ganged  length,  10". 
Temperature,  70°  F. 


Applied  loads. 

Elongation 
per  inch. 

Inch. 
0. 
.00012 
.00031 
.00046 
.00063 
.00081 
.00095 
.00099 
.00102 
.00104 
.00109 
.00112 
.  00114 
.00120 
.00123 
. 00135 
C     .  00131 
i      .00154 

.00160 
5     .  09164 
\     .00186 

Successive 

elongation 

per  iuch. 

Inch. 
0. 

. 00012 
.00019 
.00015 
.00017 
.  00018 
.00014 
.00004 
.00003 
.00002 
.00005 
.00003 
.00002 
.00006 
.  00003 
.00002 
.00006 
.00023 

.00006 
.00004 
.00022 

Pormnnent 
set. 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch . 

1  Pounds. 
1.204 
G,  020 

Pounds. 
1,000 
5,000 
10,000 
15.000 
20.000 
25.000 
30, 000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,  000 
37,000 
38,000 
30.000 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Klnntic  limit. 
Elongation  after 5  min- 
ute*. 

Elongation  after ^min- 
utes;    test    discon- 
tinued. 

— 

12,040 
38.060 
24.080 
30.100 
36,120 
37.  324 
38,528 
39,732 
40.936 
42, 140 
43.344 
44,548 
45, 752 
46,056 

0. 

; 



r*" 

—.00001 

-.00001 

1 



1 

48,160    I        40,000 
48.160    /        40.000 

. 00020 

. 00021 

1  .:';.;  /     ::j^ 

1 

4*.  J04     | 

4J,uw 

.00046 

.00026 
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No.  5140. 
Mark,  S. 
Diameter,  1".238. 

Sectional  area,  1.204  square  inches. 
Gauged  length,  10". 

Specimen  packed  in  mixture  of  snow  and  salt,  where  it  remained  two 
hours  before  testing. 
Removed  from  the  mixture  and  tested  in  the  open  air. 
Temperature  when  tested  about  15°  F. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
act. 

Successive 

permanent 

set. 

Bern  arks. 

Total. 

Per  nquare 
inch. 

Povvds. 
1,204 
6,020 
12, 040 
18,060 
24,080 
30,100 
36,120 
42, 140 
43,344 
44,548 
46,  752 
46,956 

48,160 
40,364 

Pounds. 
1,000 
5,000 
10,000 
15, 000 
20,000 
25.000 
80.000 
35, 000 
36, 000 
37,000 
38,000 
30,000 

40, 000 
41,000 

Inch. 
0. 

. 00013 
. 00032 
.00051 
.00060 
.00084 
.00101 
.00117 
.  00120 
.00122 
.00126 
.  00130 
C     .  0"132 
)      .  00150 

C     .  00153 
\     .00182 

Inch. 
0. 

.00013 
.00010 
.00010 
.00018 
.00015 
.  00017 
.00016 
.  000O3 
.00002 
.00001 
.00004 
.00002 
.00018 

.00003 
.00020 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Klastio  limit. 
Elongation  after  S  min- 
utes. 

Elongation  after  5  min- 
utes;    test     discon- 
tinued. 

.00001 

.00001 

.  00014 

.00013 

.00044 

.00030 
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No.  5141. 
Hark,  S. 

Diameter,  V.238. 
Sectional  area,  J  .204  square  inches. 
Gauged  length,  10". 

Specimen  immersed  in  hot  water  for  a  period  of  three-quarters  of  an 
hour  before  testing. 
Tested  in  the  open  air. 
Temperature  when  tested  about  180°  F. 


41,000 


Elongation 
pertnoh. 


Inch. 
0. 

.00011 
. 00027 
.00042 
.00061 
.00079 
.00092 
.0011)9 
.00106 
.00110 
.00111 
.00113 
.00115 
.00142 

.00152 

.00152 
.00170 

.00361 


Snccoftntre 
elongation 
per  inch. 


Inch. 

0. 

.00011 
.00010 
.00015 
.00019 
.00018 
.00013 
.00017 
— .  OtW03 
.00001 
.00001 
.  00002 
.  00002 
.000?7 

.00010 


.00018 


T>AnnAn»n+  SnccoHsive 
™t  permanent 


Innh. 
0. 


Inch. 
0. 


Remark*. 


Initial  load. 


-.  0OJ13 


.00191 


+  .00012 

.C0025 



.00220 

.00208 

ElaHtio  limit. 

Elongation  after  1  min- 
ute. 

Elongation  after  5  min- 
utes. 

Elongation  after  1  min- 
ute. 

Elongation  after  5  min- 
utes ;  test  discon- 
tinued. 


1 

I 
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The  wires  here  represented  were  contributed  at  the  World's  Colum- 
bian Exposition  by  the  manufacturers  of  the  material  or  by  their  agents 
for  the  purpose  of  these  tests. 

The  Washburn  &  Moen  Manufacturing  Company,  of  Worcester, 
Mass.,  contributed  twenty-two  coils  in  commercial  packages,  labeled 
"Perfected  Steel  Music  Wire.1'  In  sizes  the  numbers  ran  from  No.  12 
to  No.  27,  music-wire  gauge,  there  being  half  numbers  from  12£  to  17£. 

The  Trenton  Iron  Company,  of  Trenton,  N.  J.,  contributed  six  coils 
in  commercial  packages,  labeled  "Cast-Steel  Music  Wire."  In  sizes 
the  numbers  ran  from  No.  13  to  No.  18. 

Alfred  Dolge,  of  New  York,  agent  for  Moritz  Poehlmann,  of  Nurem- 
berg, Germany,  contributed  eight  samples  in  envelopes,  marked 
"Poehlinann,"  and  the  number  of  the  wire  gauge.  The  sizes  ran  from 
No.  12  to  No.  19. 

Hermann  Hillger,  agent  for  Stahl  &  Drahtwerk  Boeslau,  Roeslau, 
Germany,  contributed  five  samples  in  paper  wrappers,  marked  with 
numbers.  There  was  obviously  such  a  variance  in  those  distinguishing 
numbers  and  the  actual  sizes  that  the  wire-gauge  numbers  nearest  the 
measured  diameters  of  the  samples  are  used  in  this  report,  instead  of 
the  numbers  found  on  the  wrappers. 

The  examination  and  tests  of  these  samples  have  consisted  of  meas- 
urements of  the  diameters  of  the  wires,  recording'  the  maximum  and 
minimum  diameters  found.  Recording  the  free  diameters  of  the  coils 
assumed  by  the  wires  when  unrestrained,  it  will  be  understood  that 
these  diameters  do  not  refer  to  the  sizes  of  the  coils  in  which  the  wire 
is  sold,  but  represent  the  curvature  of  the  wires  naturally  assumed  by 
them. 

There  were  coiling  tests,  swaging  tests,  and  eyes  were  formed  such 
as  are  commonly  used  for  attaching  the  wires  to  the  wrest  pins  of 
pianofortes. 

The  tensile  tests  consisted  of  three  tests  of  each  sample,  recording 
the  breaking  load  in  actual  pounds,  also  the  strength  in  pounds  per 
square  inch  of  the  metal  on  the  actual  sectional  area. 

There  were  other  tests  by  tension,  in  which  a  very  complete  series 
of  observations  was  made  on  the  elongations  under  stresses  and  the 
development  of  permanent  sets.  Tensile  tests  of  this  latter  class  only 
were  made  with  wires  from  Herrmann  Hillger,  as  only  a  sufficient 
quantity  of  wire  for  one  test  was  contributed. 

The  accompanying  photograph  shows  the  style  of  automatic  microm- 
eter employed  as  it  appeared  in  position  for  measuring  the  elongation 
of  the  wire  on  which  it  was  resting. 

The  coiling  tests,  in  which  each  sample  was  tightly  wound  in  coils  in 
contact  with  each  other  around  a  wire  of  its  own  diameter,  were  made 
at  the  United  States  Government  building,  World's  Columbian  Exposi- 
tion, in  the  month  of  October,  1893,  at  which  time  some  of  the  swaging 
tests  were  also  made.  The  latter  tests  were  made  with  a  succession  of 
blows  with  a  light  hand  hammer,  and  were  continued  until  the  diame- 
ters of  the  wires  were  flattened  to  twice  the  original  dimensions. 

819 


fll 


320  STEEL   MUSIC   WIRE. 

Tbe  swaging  tests  were  continued  and  completed  at  the  Watertown 
Arsenal,  Mass.,  where  all  of  the  tensile  tests  were  made. 

Eyes  were  formed  on  each  sample,  omitting  the  half  numbers  of  the 
Washburn  &  Moen  wires,  on  an  eyeing  machine  in  a  commercial  man- 
ner by  the  firm  of  O.  J.  Faxon  &  Co.,  Boston,  Mass. 

The  coiling,  swaging,  and  eyeing  tests  were  successfully  made  on 
each  sample. 

In  making  the  tensile  tests  the  ends  of  the  wires  were  clamped  in 
the  hydraulic  jaws  of  the  testing  machine,  a  sheet  of  fine  emery  cloth 
being  used  directly  over  the  wires. 

This  method  of  securing  the  ends  was  regarded  as  satisfactory,  as 
it  was  a  rare  occurrence  that  a  wire  broke  at  the  jaws. 

The  micrometer  used  in  determining  the  elongations  and  sets  carried 
forked  blocks  at  each  end,  which  blocks  straddled  the  wire,  and  had 
8iiflicient  gripping  power  to  actuate  the  micrometer  without  injury  to 
the  wire.  The  forked  blocks  were  brought  to  an  edge  where  contact 
was  made  with  the  wire,  establishing  a  definite  gauged  length — in  these 
tests  6  inches  long. 

A  sharply  defined  elastic  limit  is  not  shown  in  this  material. 

Early  permauent  sets  of  small  magnitude  were  developed,  which 
remained  for  a  time  with  little  change,  and  then  under  the  higher  loads 
gradually  increasing  in  amount. 

The  tensile  strains  are  necessarily  unequal  on  the  different  sides  of 
a  wire  straightened  from  a  circular  form,  and  some  of  the  early  sets 
may  properly  be  attributed  to  this  fact. 

An  inspection  of  the  details  of  the  tests  will  show  within  what  limits 
the  sets  are  immaterial  when  the  wires  are  used  for  music  purposes. 

An  investigation  has  been  started  for  the  purpose  of  experimentally 
ascertaining  the  number  of  vibrations  per  second  of  the  several  sizes 
of  wires  under  different  conditions  of  tensions  and  lengths. 

Following  the  tensile  tests  the  strength  of  eyed  samples  was  inves- 
tigated. 

First  the  samples  which  were  eyed  by  the  Messrs.  O.  J.  Faxon  &  Co. 
were  tested,  and  these  tests  were  followed  by  the  tests  of  such  wires  as 
still  retained  the  eyes  which  were  found  on  them  when  the  coils  were 
submitted  for  test  by  the  manufacturers. 

The  strength  of  these  samples  fell  considerably  below  the  tensile 
strength  of  the  plain  samples  of  the  wires  and  were  not  altogether 
uniform  in  strength,  and,  as  it  was  subsequently  shown,  also  fell  below 
the  strength  of  wires  tested  over  a  pin  ".16  diameter,  representing  tbe 
wrest  pin  of  a  pianoforte. 

The  eyed  samples  fractured  either  at  the  first  twist  in  the  loop  or  at 
the  inside  end  of  the  twisted  section,  where  the  standing  part  of  the 
wire  was  first  bent. 

The  fractured  surfaces,  with  hardly  an  exception,  were  oblique  to  the 
axis  of  the  wire,  presenting  a  sheared  type  of  fracture  with  a  compara- 
tively limited  contraction  of  area. 

In  the  direct  tensile  tests  the  fractured  ends  were  cup  shaped  with 
large  contraction  of  area  and  presented  silky  surfaces. 

It  was  evident  from  the  results  that  the  torsional  permanent  set  given 
the  wires  in  the  formation  of  the  eyes  was  largely  responsible  for  the 
reduction  in  strength  which  the  wires  displayed  at  this  time. 

Any  short  bend  in  the  wire  would  tend  to  cause  a  reduction  in 
strength  at  that  place,  and  the  strength  over  a  wrest  pin  would  ordi- 
narily be  less  than  that  of  a  straight  wire  secured  by  being  clamped  in 
the  testing  machine  over  several  inches  in  length  at  each  end. 
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The  bending  of  the  wires  necessary  to  twist  the  two  parts  together  is 
aggravated  in  its  effect  by  the  torsional  stress  incident  to  the  common 
method  of  forming  eyes. 

For  the  purpose  of  illustrating  the  strength  of  eyes  simply  twisted, 
.without  the  torsional  permanent  sets,  eyes  were  formed  on  the  several 
wires  at  this  arsenal.    The  manner  of  making  these  eyes  was  as  follows : 

Grooved  blocks  were  prepared  to  serve  as  guides  for  the  two  parts  of 


tlocks. 


the  wire,  the  angle  made  by  the  two  parts  of  the  wire  practically  fixing 
the  pitch  of  the  twist. 

The  twisting  is  begun  at  the  loop  A  and  proceeds  toward  B  and  O, 
as  those  ends  are  drawn  through  the  blocks. 
I  A  slight  pressure  is  exerted  on  the  wires  by  the  grooved  blocks,  but 

I  not  sufficient  to  prevent  the  ends  B  and  G  rotating  synchronously  with 

!  the  loop  A. 

I  Eyes  thus  formed  developed  greater  strength  than  those  in  which  tor- 

i  sional  sets  had  been  given,  the  results  closely  agreeing  with  the  strength 

i  of  wires  tested  over  wrest  pins. 

The  fractured  ends  of  the  arsenal-eyed  samples  were  cup  shaped  and 
silky  in  appearance. 
''  The  strength  of  the  eyed  samples  also  depends  in  a  measure  upon  the 

number  of  twists  per  inch  given  the  wire. 

The  minimum  twist  necessary  to  prevent  the  eye  untwisting  before 
breaking  the  wire  seems  to  be  the  best  adapted  for  strength.  A  very 
coarse  pitch,  however,  untwists  unless  a  greater  length  of  twisted  sec- 
tion is  employed  than  is  admissible  in  pianoforte  strings. 

The  common  length  of  the  eyes  tested  was  about  2",  including  the 
loop,  and  the  twisting  was  about  three  full  turns  per  inch.  This  was  sub- 
stantially the  twist  on  the  original  eyes  and  those  eyed  by  the  Messrs. 
Faxon  &  Co.,  the  pitch  of  the  coarser  wires  being  a  little  less  and  of 
the  finer  wires  a  little  greater  than  this. 

The  original  eyes  on  the  Poehlmann  wires  ranged  from  5£  to  8  full 
turns  per  inch.  These  eyes  were  inadvertently  cut  off  the  coils,  and 
consequently  could  not  be  tested  to  ascertain  their  strength. 

Several  pitches  of  twist  were  tried  with  the  arsenal-formed  eyes  on 
the  Washburn  &  Moen  wire  No.  18,  the  results  being  in  favor  of  the 
'      coarser  pitches. 

H.  Ex.  92 21 
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Chemical  Composition  of  Steel  Music  Wire. 

WIRE  FROM  TRENTON  IRON  COMPANY. 


Number 

of 
gauge. 

Carbon. 

Manga- 
nese. 

Silioon. 

Sulphur. 

Phospho- 
rus. 

Copper.  . 

Total. 

Graph 
itic. 

Com- 
bined. 

13 
18 

0.868 
0.880 

0.010 
0,012 

0.858 
0.868 

0.005 
0.432 

0.094 
0.444 

0.023 
0.020 

0.017 
0.021 

WIRE  FROM  WASHBURN  &  MOEN  MANUFACTURING  COMPANY. 


13 
18 
27 


0.868 
0.874 
0.850 


0.010 
0.011 
0.009 


0.858 
0.868 
0.841 


a  842 
0.294 
0.207 


0.181 
0.178 
0.169 


0.024 
0.020 
0.025 


0.031 
0.031 
0.033 


WIRE  FROM  MORITZ  POEHLMANN. 


13 
18 

0.703 
0.863 

0.009 
0.011 

0.784 
0.852 

0.167 
0.154 

0.409 
0.133 

0.015 
0.012 

0.020 
0.020 

Music-Wire  Gauges. 


Washburn 

No. 

AjMoen 

Manu- 

facturiog 

Company. 

Trenton 

Iron 
Company. 

Said  to  be 
Poehlmann* 

Inch. 

Inch. 

Inch. 

00 
0 

.0085 
.009 

1 

.010 

2 

.011 

3 

4 

.012 
.013 

5 
6 
7 
8 

.014 
.016 
.018 
.020 

9 
10 
11 
12 

.022 
.024 
.026 
.028 

.0296 

.0286 

13 

.0314 

.030 

.0315 

14 

.0326 

.032 

.0333 

15 

.0345 

.034 

.0354 

16 

.0360 

.036 

.0369 

17 

.0377 

.038 

.0390 

18 

.0395 

.040 

.0410 

19 

.0414 

.042 

.0430 

20 

.0434 

.044 

.0450 

21 

.0460 

.046 

.0468 

22 

.0483 

.048 

.0490 

23 

.0515 

.051 

.0518 

24 

.0550 

.055 

.0560 

25 

.0586 

.059 

.0595 

26 

.0626 

.063> 

.0632 

27 

.0669 

.067 

.0685 

28 
29 
80- 

.071 
.074 
.078 

31 
82 

.082 
.086 
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Measurement  op  Coils. 

Whrm  submitted  by  the  Washburn  $  Moen  Manufacturing  Company,  Worcester ,  Maes. 


\  -Bo.  of 

Actual 
diameter 

Free 
diameter 

RemarkB. 

I  gauge. 

of  wire. 

of  ooiL 

Inch. 

Inches. 

97 

.0055 

81 

26 

.0822 

34 

25 

.0577 

31 

24 

.0542 

42 

Has  a  flat  aide  ".0530  diameter. 

28 
22 
21 

.0508 
.0478 
.0450 

30 
39 

There  were  plaoes  where  the  diameter  was  ".0607  ± . 

40 

20 

.0485 

20 

10 

.0415$ 

About 
16 

18 

.0801 

21 

17* 

.0880 

21 

» 

17 

.0374 

17 

1* 

.0866* 

A  boat 
32 

10 

.0858 

Took  a  long  spiral  shape,  32"  pitch,  5*"  diameter. 

"ft 
15 

.0346 
.0342 

24 

28 

"ft 

.0380 

12 

14 

.0828 

12 

184 

.0317 

12 

18 

.0300 

11 

1      12* 

.0305+ 

20 

" 

.0284 

21 

Wire  submitted  by  the  Trenton  Iron  Company,  Trenton,  N.  J, 


No.  of 
gauge. 

Actual 
diameter 
of  wire. 

Free 
diameter 
of  ooil. 

Remarks. 

J8 
17 
16 
15 
14 
13 

Inch. 
.0898 
.0375 
.0362 
.0342 
.0321 
.0301 

Inches. 

1 

Took  a  long  spiral  shape,  80"  pitch  7"  diameter. 

10 

Wire  submitted  by  Alfred  Dolge,  agent  for  MoriU  Poehlmann,  Nuremberg,  Germany. 


No.  of 

Actual   |     Free 
diameter  diameter 

Remarks. 

gauge. 

of  wire. 

of  coil. 

Inch. 

Inches. 

19 

.0417 

lift 

18 

.0402 

9 

17 

.0381 

17 

16 

.0361 

11 

15 

.0342 

14 

14 

.0323 

17 

13 

.0303 

17 

12 

.0284 

8 
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STEEL   MUSIC    WIRE. 


Wire  submitted  by  Hermann  Hillger,  agent  far  Stahl  und  Drahtwerk  Moeslau,  Roeslau, 

Germany. 


u*  *t     Actual 
£t£   diameter 

Free 

diameter 

Remarks. 

gauge. 

of  wire. 

of  coil. 

Inch. 

Inehe§. 

20 

.0448 

13  ± 

16 

.0358 

8 

16 

.0368 

10 

15 

.0341 

10 

14 

.0320 

11 

Tensile  Tests. 

Wire  submitted  by  the  Washburn  $  Moen  Manufacturing  Company,  Worcester,  Mass. 


No.  of 
test. 

No.  of 
gauge. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Fractured. 

Maxi- 
mum. 

Mini- 
mum. 

Mean. 

Total. 

Per  square 
inch. 

6346 
6346 
6347 

6348 
6349 
6350 

6351 
6352 
6353 

6354 
6355 
6356 

27 
27 
27 

26 

26 
26 

25 
25 
25 

24 
24 
24 

Inch. 
.0655 

Inoh. 
.0652 

Inch. 
.0654 
.0654 
.0654 

.0622 
.0621 
.0621 

.0577 
.0576 
.0576 

.0542 
.0542 
.0542 

Sq.  inch. 
.003359 
.003359 
.003359 

.003039 
.003029 
.003029 

. 002615 
.002606 
.002606 

.002307 
.002307 
.002307 

Pounds. 
1.098 
1.079 
1,072 

997 
980 
968 

819 
818 
812 

723 

725 
731 

Pounds. 
326,880 
321, 230 
319,140 

328,070 
323, 540 
319,560 

313, 190 
313,890 
311,590 

313,390 
314,260 
316, 860 

94"  from  jaws. 
8f"  from  jaws. 
2"  from  Jaws. 

3J"  from  jaws. 
7"  from  jaws. 
74"  from  jaws. 

81"  from  Jaws. 
9*"  from  jaws. 
3§"  from  jaws. 

54"  from  jaws. 
5{"  from  jaws. 
4"  from  jaws. 

.0623 

.0620 

.0578 

.0570 
Flat  Hide 

.0546    1    .0536 
I 

1 

STEEL    MUSIC    WlfiE. 
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Nos.  6357  and  6358  were  tested  warm,  145©  F. 

The  middle  part  of  No.  6359  was  cooled  in  mixture  of  snow  and  salt 
Fracture  occurred  at  the  jaws  where  the  wire  was  nearer  the  tempera- 
ture of  the  machine,  or  about  60°  F. 


No.  of 


No.  of 
gunge. 


Diameter. 


Maxi- 
mum. 


Mini- 
mum. 


Mean. 


Sectional 


Tensile  strength. 


Total. 


Per  square 
inch. 


Fractured. 


6357 
6358 
9359 
6360 
6361 


6364 
6365 
6366 
6367 
6368 
6369 
6370 
6371 
6372 
6373 
6374 
6375 
6376 
6377 
6378 
6379 
6380 
6381 
6382 
6383 
6184 
6385 
6386 
6387 


6390 
6391 
6392 
6893 
6394 
6395 
6396 
6397 


6400 
6401 
6402 
6403 
6404 
6405 
6406 
6407 
6408 
6409 
6410 
6411 
6412 
6413 


Inch. 
24    .0543 

24  , 

24  t 

23  !  .0505 


22 
22 
21 
21 
21 
20 
20 
20 
19 
19 
19 
18 
18 
18 


Inch. 
.0543 


.0500 


.0482 


.0476 


.0456 


.0456 


.0436 


.0434 


.0514 


.C414 


.0390 


.0387 


.0376    .0374 


.0368  i  .0365 


.0350  i  .0357 


.0347 


.0344 


.0342 


.0338 


.0335 


.0817 


.0312 


.0306 
*0286" 


.0335 


.0315 


.0308 


.0304 

.0284" 


Inch. 
.0543 
.6543 
.0543 
.0503 
.0503 
.0503 
.0470 
.0479 
.0479 
.0456 
.0456 
.0456 
.0435 
.0435 
.0435 
.0414 
.0414 
.0414 


.0386 
.0386 
.0386 
.0375 
.0375 
.0375 
.0366 
.0366 
.0366 
.0358 
.0358 
.0358 
.0345 
.0345 
.0345 
.0340 
.0340 
.0340 
.0335 
.0335 
.0335 
.0327 
.0327 
.0327 
.0316 
.0316 
.0316 
.0310 
.03)0 
.0310 
.0305 
.0305 
.0305 
.0285 
.0285 


Sq. inch. 
.002316 
.002316 
.002316 
.001987 
.001987 
.001987 
.001802 
.001802 
.001802 
.001633 
.001633 
.001H33 
.001486 
.001486 
.001486 
.001346 
.001346 
.001346 
.001188 
.001188 
.001188 
.001170 
.001170 
.001170 
.001104 
.001104 
.001104 
.001052 
. 001052 
.001052 
.001007 
.001007 
.001007 
.000935 
.000935 
.000935 
.000908 
.000908 
.000908 
.000881 
.000881 
.000881 
.000840 
.000840 
.000840 
.000784 
.000784 
.000784 
.000755 
.000755 
.000755 
.000731 
.000731 
.000731 
.000688 
.000638 
.000638 


Poundt. 
704 
712 
731 
649 
634 
647 
627 
•  624 
020 
561 
575 
569 
529 
534 
534 
491 
469 
489 
448 
457 
453 
428 
428 
438 
432 
431 
432 
425 
417 
420 
392 
397 
401 
360 
864 


845 
343 
336 
332 
834 
331 
834 
838 
813 
317 
319 
303 
306 
804 
287 
292 
299 
262 
263 
268 


Pound*. 
303,970 
307, 430 
315,630 
326,620 
319, 070 
325,620 
347,950 
846,280 
344,060 
343,540 
352. 110 
348,440 
355,990 
859.350 
359,350 
364,780 
863,300 
363,300 
377,100 
384,680 
381,  310 
865. 810 
365. 810 
374,360 
391,800 
390,400 
391,300 
403,990 
396,390 
399,240 
389,280 
394,240 
398,  210 
385,030 
389,300 
383,960 
372,250 
879,960 
877,750 
881,380 
876,840 
879, 110 
394,050 
397,620 
402,880 
399,230 
404,330 
406,890 
401,820 
405.300 
402,650 
392, 610 
399,450 
409,040 
410,660 
412,230 
412, 280 
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74"  from  jaws. 
V'  from  jaws. 
Face  of  jaws. 
1|"  from  jaws. 
8"  from  jaws. 
14"  from  jaws. 
|"'  from  jaws. 
o"  from  jaws. 
1)"  from  jaws. 
3"  from  jaws. 
5"from]aw8. 

2"  from  jaws, 
lddle  of  length. 
6"  from  Jaws. 
8}"  from  Jaws. 
8"  from  jaws. 
7"  from  jaws. 

'  from  jaws. 

from  jaws. 
H"  from  laws. 

'  from  Jaws. 

from  jaws. 
5"  from  jaws. 
4"  from  Jaws. 
8"  from  Jaws. 

Do. 
8"  from  jaws. 
Middle  of  length. 
4"  from  jaws. 

Do. 
1"  from  jaws. 
24"  from  Jaws. 
9{"  from  jaws. 
Atjaws. 
4"  from  jaws. 
Middle  of  length. 
8f"  from  jaws. 
2"  from  jaws. 
71"  from  jaws. 
8j"  from  jaws. 
44"  from  jaws. 
5j"  from  jaws. 
4"  from  jaws. 
2"  from  jaws. 
5"  from  jaws. 
34/'  from  Jaws. 
8"  from  jaws. 

from  Jaws. 

'  from  Jaws. 

'  from  jaws. 
8"  from  jaws. 
7"  from  jaws. 
Do. 
Do. 
84"  from  jaws. 
2"  from  jaws. 
4"  from  jaws. 
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326  STEEL   MUSIC   WIRE. 

Wire  submitted  by  the  Trenton  Iron  Company,  Trenton,  N.  J. 


No.  of 
test. 

No.  of 

gauge. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Fractured. 

Maxi- 
mum. 

Mini- 
mum. 

Mean. 

Total. 

Per  square 
inch. 

6414 
6415 
6416 
6417 
6418 
6419 
6420 
6421 
6422 
6423 
6424 
6425 
6426 
6427 
6428 
6429 
6430 
6431 

18 
18 
18 
17 
17 
17 
16 
16 
16 
15 
16 
15 
14 
14 
14 
13 
13 
13 

Ineh. 
.0400 

Ineh. 
.0393 

Inch, 
.0397 
.0397 
.0397 
.0376 
.0376 
.0376 
.0361 
.0361 
.0361 

.o:t4i 

.0341 
.0341 
.0320 
.0320 
.0320 
.0302 
.0302 
.0302 

Sq.  ineh. 
.001238 
.001238 
.001238 
.001110 
.001110 
.001110 
.  001024 
.001024 
.001024 
.000913 
.000918 
.000918 
.000804 
.000804 
.000804 
.000716 
.000716 
.000716 

Pounds. 
452 
459 
456 
408 
411 
404 
886 
887 
380 
855 
860 
357 
827 
826 
824 
804 
299 
296 

Pounds. 
865,100 
870,760 
867,530 
867,570 
370,270 
363,960 
876,950 
377,930 
871,090 
888,830 
894,800 
891,020 
406,720 
405,470 
402,990 
424,580 
417,600 
418,410 

4"  from  jaws. 
8J"  from  jaws. 
5"  from  jaws. 

Do. 
2|"  from  jaws. 
8"  from  jaws. 
8f"  from  jaws. 
6"  from  jaws. 
44"  from  jaws. 
6$"  from  jaws. 
9"  from  jaws. 
8J"  from  jaws. 
At  jaws. 
64"  from  jaws. 
3"  from  Jaws. 
5f"  from  jaws. 
5"  from  jaws. 
8|"  from  Jaws. 

.0377 

.0375 

.0362 

.0359 

0343 

.0338 

.0322 

.0318 

.0303 

.0300 

Wire  submitted  by  Alfred  JDolge,  agent  for  Moritz  Poehlmann,  Nuremberg,  Germany. 


No.  of 
test. 

No.  of 
gauge. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Fractured. 

Maxi- 
mum. 

Mini, 
mum. 

Mean. 

Total. 

Per  square 
inch. 

6432 
6433 
6434 
6435 
6436 
6437 
6438 
6439 
6440 
6441 
6442 
6448 
6444 
6445 
6446 
6447 
6448 
6449 
6450 
6451 
6452 
6453 
6454 
6455 

19 
19 
19 
18 
18 
18 
17 
17 
17 
16 
16 
16 
15 
15 
15 
14 
14 
14 
13 
18 
13 
12 
12 
12 

Inch. 
.0420 

Ineh. 
.0418 

Ineh, 
.0419 
.0419 
.0419 
.0401 
.0401 
.0401 
.0380 
.0380 
.0380 
.0361 
.0361 
.0361 
.0843 
.0348 
.0848 
.0324 
.0324 
.0824 
.0803 
.0803 
.0808 
.0284 
.0284 
.0284 

Sq.ineh. 
.001379 
.001379 
.601379 
.001268 
.001263 
.001268 
.001134 
.001184 
.001184 
.001024 
.001024 
.001024 
.000924 
.000924 
.000924 
.000824 
.000824 
.000824 
.000721 
.000721 
.000721 
.000638 
.000633 
.000638 

Pounds. 
494 
472 
612 
440 
430 
462 
448 
439 
452 
421 
416 
420 
844 
346 
370 
329 
343 
826 
301 
309 
310 
281 
293 
286 

Pounds. 
858,230 
342, 270 
371,280 
348,380 
840,460 
365,800 
895,060 
887,120 
898,590 
411, 130 
406,250 
410, 160 
372,290 
373.380 
400,430 
399, 270 
416,260 
395,630 
417,470 
428,570 
429.960 
443,920 
462,870 
451,820 

Middle  of  length. 
2"  from  jaws. 
5"  from  jaws. 
1"  from  jaws. 

Do. 
94"  from  jaws. 
84"  from  jaws. 
2"'  from  jaws. 
8f "  from  jaws. 
7"  from  jaws. 
Atjawa. 
64"  from  jaws. 
9j"  from  jaws. 
6"  from  jaws. 
5"  from  laws. 
8"  from  jaws. 
At  Jaws. 
2"  from  jaws. 
Atjawa. 

3"  from  jaws. 
1"  from  jaws. 
Atjawa. 
Do. 

.0402 

.0309 

.0381 

.0379 

.0362 

0361 

.0344 

.0342 

.0325 

.0323 

.0304 

.0802 

.0284 

.0284 

Wire  submitted  by  Hermann  SUlger,  agent  for  Stahl  und  Drahtwerlc  Roeslau,  Roeslau, 

Germany. 
[Tabulation  of  the  tests  of  specimens  on  which  elongations  were  measured.] 


No.  of 

test 

No.  of 
gauge. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Fractured. 

Maxi- 
mum. 

Mini- 
mum. 

Mean. 

Total. 

Per  square 
inch. 

6840 
6842 
6343 
6341 
6344 

20 
16 
16 
15 
14 

Ineh. 
.0451 
.0354 
.0372 
.0344 
.0321 

Inch, 
.0444 
.0358 
.0364 
.0338 
.0818 

Inch. 
.0448 
.0353 
.0368 
.0341 
.0320 

Sq.  ineh. 
.001576 
.000979 
.001064 
.000913 
.000804 

Pounds. 
497 
864 
864 
320 
236 

Pounds. 
316,360 
371, 810 
342, 100 
350, 490 
293, 530 

3|"  from  Jaws. 
2"  from  jaws. 
At  jaws. 
9*"  from  jaws. 
8|"  from  jaws. 

STEEL   MUSIC   WIRE. 
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Tensile  Tests,  with  Details  of  Elongations  and  Permanent 

Sets. 

Wire  submitted  by  the  Washburn  $  Moen  Manufacturing  Company,  Worcester,  Mass. 

No.  6304. 
No.  27  gauge. 
Diameter,  ".0655. 

Sectional  area,  .003369  square  inch. 
Ganged  length,  6". 


Applied  loads. 


In  ganged  length. 


Total. 


Per  square 


hST   ««Dg*taL 


Set. 


Remarks. 


Poundt. 
40 
60 
80 
100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
300 
320 
340 
360 
380 
40b 
420 
440 
460 
480 
500 
620 
540 
560 
580 
600 
620 
640 
660 
680 
700 
720 
740 
760 
780 
800 
820 
840 
860 
880 
800 
920 
840 
960 
980 
1,000 

90O 
800 

700 
600 
500 
400 
300 
200 
100 
40 
100 
200 


Poundt. 


Inch. 

0. 

.0016 
.0030 
.0046 
.0056 
.0060 
.0078 
.0004 
.0108 
.0121 
.0135 
.0146 
.0156 
.0169 
.0181 
.0195 
.0209 
.0221 
.0235 
.0249 
.0266 
.0278 
.0200 
.0305 
.0320 
.0335 
.0351 
.0867 
.0378 
.0895 
.0412 
.0420 
.0442 
.0465 
.0482 
.0504 
.0531 
.0548 
.0565 
.0505 
.0619 
.0645 
.0672 
.0707 
.0750 
.0784 
.0828 
.0877 
.0967 

.0904 
.0835 
.0769 
.0707 
.0640 
.0577 
.0510 
.0440 
.0368 


.0428 


Inch. 
0. 


Initial  load. 


.0001 


.0004 


.0005 


.0013 


.0025 


.0040 


.0072 


.0187 


.0322 
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STEEL   MUSIC    WIRE. 
No.  6304— Continued. 


Applied  loads. 

III  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Founds. 
300 
400 
500 
600 
700 
800 
900 
1,040 
1,047 

Pound*. 

Inch. 
.0495 
.0557 
.0625 
.0692 
.0759 

Inch. 

Tensile  strength. 

.0828 

.0906 
.12 



310, 770 

Fractured  4£"  from  jaws  of  the  machine, 
ends. 


Appearance,  fine  silky. 
Cup-shaped  ent" 

Diameter  at  fracture,  ".048.    Area,  .001810  square  inch.    Contraction 
of  area,  46.3  per  cent. 


No.  6305. 
No.  26  gauge. 

Diameter,  .0622  square  inch. 
Sectional  area,  .003039  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
300 
400 
500 
620 
540 
660 
580 
600 
620 
640 
660 
680 
700 
720 
740 
760 
780 
800 
820 
840 
860 
880 
900 
940 
980 
998 

Pound*. 

Inch. 

0. 

.0051 
.0122 
.0196 
.0276 
.0351 
.0375 
.0389 
.0406 
.0424 
.0442 
.0463 

Inch. 

0. 
.0002 
.0002 
.0001 
.0008 
.0n22 

Initial  load. 
Tensile  strength. 

.0036 

.0478 
.0496 



.0520 
.0543 
.0574 
.0594 

.0062 

.0623 

.0653 

.0685 

.0722 

.0752 

.0796 

.0842 

.0898 

.10 

.12 

.0113 

.0217 

328,400 

Fractured  3£"  from  jaws.    Appearance,  fine  silky.    Cup  shaped  ends. 
Diameter  at  fracture,  ".048.    Area,  .001810  square  inch. 
Contraction  of  area,  40.4  per  cent. 


STEEL   MUSIC   WIRE. 
No.  6306. 
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No.  26  gauge. 

Diameter,  ".0577. 

Sectional  area,  .002615  square  inch. 

Ganged  length,  6". 


I       Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

1 

Per  square 
inch. 

Elongation. 

Bet. 

i 
Pounds. 
40 
100 
200 
300 
400 
500 
520 
540 
560 
580 

Pounds. 

Inch. 

0. 

.0058 
.0146 
.0228 
.0816 
.0415 
.0450 
.0468 
.0489 
.0512 
.0540 
.0564 
.0591 
.0627 
.0661 
.0698 
.0752 
.0791 
.0852 
.0936 
.1039 

Inch. 
0. 

.0002 
.0002 
.0009 
.0016 
.0029 

Initial  load. 
Tensile  strength. 

600 

.0005 

620 
640 
660 
680 
700 
720 
740 
760 
780 
800 
888 

.0132 

.0359 

320, 400 

Fractured  11  £"  from  jaws.  Appearance,  fine  silky.    Cup  shaped  ends. 
Diameter  at  fracture,  ".141.    Area,  .001320  square  inch. 
Contraction  of  area,  49.5  per  cent. 
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8TEEL   MUSIC   WIKE. 


No.  6307. 
No.  24  gauge. 
Diameter,  ".0542. 

Sectional  area,  .002307  square  inch. 
Ganged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds, 
40 
100 
200 
300 
400 
420 
440 
460 
480 
600 
620 
640 
660 
680 
600 
620 
640 
660 
680 
700 
720 
736 

Pounds. 

Ineh. 

0. 

.0061 
.0157 
.0260 
.0373 
.0300 
.0400 
.0435 
.0461 
.0400 
.0522 
.0553 
.0586 
.0622 
.0671 
.0728 
.0771 
.0844 
.0045 
.1068 
.12 

Inch. 

0. 

.0002 
.0008 
.0011 
.0028 

Initial  load. 
Tensile  strength. 

.0048 

.0128 

.0301 

310, 030 

Fractured  10"  from  jaws.   Appearance,  fine  silky.   Gup-shaped  ends. 
Diameter  at  fracture,  ".040.    Area,  .001257  square  inch. 
Contraction  of  area,  45.5  per  cent. 


STEEL  MUSIC   WIRE. 
No.  6308. 
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No.  23  gauge. 

Diameter  ".0503. 

Sectional  area,  .001987  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
300 
320 
340 
300 
880 
400 
420 
440 
460 
480 
500 
620 
540 
500 
580 
600 
620 
640 
651 

Pounds. 

Inch. 

0. 

.0073 
.0181 
.0292 
.0320 
.0341 
.0367 
.0394 
.0421 
.0454 
.0481 
.0515 
.0661 
.0591 
.0640 
.0689 
.0741 
.0818 
.0895 
.10 
.11 

Inch. 

0. 
.0003 
.0006 
.0014 

Initial  load. 
Tensile  strength. 

.0039 

.0087 

.0257 

827,630 

1 

Fractured  4"  from  neck.    Appearance,  fine  silky.    Cup  shaped. 
Diameter  at  fracture,  ".036.    Area,  .000962  square  inch. 
Contraction  of  area,  51.6  per  cent. 
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STEEL   MUSIC   WIRE. 


No.  6309. 
No.  22  gauge. 
Diameter,  ".0478. 

Sectional  area,  .001795  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Beraarks. 

Total. 

Per  eqnare 
inch. 

Elongation. 

Set. 

Pounds. 

40 

100 

200 

300 

Poundt. 

Inch. 
0. 

.0072 
.0194 
.0320 
.0349 
.0375 
.0401 
.0428 
.0464 
.0606 
.0538 
.0579 
.0625 
.0684 
.0749 
.0815 
.0928 
.10 

Inch. 

0. 

.0002 
.0006 
.0013 

Initial  load. 
Tensile  strength. 

320 

340 

:::::::::::: 

360 

380' 



400 

.0036 

420 

440 

460 



480 



500 

.0117 

620 
640 
660 
580 
697 

.  0276 

332,590 

. 

Fractured  7"  from  the  jaws.    Appearance,  fine  silky.    Cup  shaped 
ends. 
Diameter  at  fracture,  ".035.    Area,  .000962  square  inch. 
Contraction  of  area,  46.4  per  cent. 


STEEL   MUSIC   WIRE. 

No.  6310. 
No.  21  gauge. 
Diameter,  ".0456. 

Sectional  area,  .001633  square  inch. 
Gauged  length,  6". 
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Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Persqnare 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
300 
320 
340 
360 
380 
400 
420 
440 
460 
480 
500 
520 
540 
560 
572 

Pounds. 

Inch. 
0. 

.0067 
.0220 
.0356 
.0385 
.0415 
.0449 
.0484 
.0516 
.0571 
.0610 
*      .0656 
.0707 
.0784 
.0671 
.0066 
.11 

Inch. 
0. 

.0002 
.0002 
.0006 

Initial  load. 
Tensile  strength. 

.0037 

.0137 

.0270 

350,280 

Fractured  12"  from  the  jaws.    Appearance,  fine  silky.    Oup-  shaped 
ends. 
Diameter  at  fracture,  ".035.    Area,  .000962  square  inch. 
Contraction  of  area,  41.1  per  cent. 

No.  6311. 
No.  20  gauge. 
Diameter,  ".0435. 

Sectional  area,  .001486  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Persqnare 
in  oh. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
300 
320 
340 
360 
380 
400 
420 
440 
460 
480 
500 
520 
640 
642 

Pounds. 

Inch. 

0. 

.0090 
.0230 
.0378 
.0410 
.0451 
.0485 
.0520 
.0556 
.0606 
.0646 
.0606 
.0755 
.0842 
.00 
.10 

Inch. 

0. 

0. 

0. 

0. 

Initial  load. 
Tensile  strength. 

.0010 

.0104 

364,740 

Fractured  10£"  from  the  jaws.    Appearance,  fine  silky.    Gup-shaped 
ends. 
Diameter  at.  fracture,  ".035.    Area,  .000962  square  inch. 
Contraction  of  area,  35.3  per  cent. 
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STEEL   MUSIC    WIRE. 


No.  6312. 
No.  19  gauge. 
Diameter,  ".0415. 

Sectional  area,  .001353  square  inch. 
Ganged  length,  6". 


Applied  loads. 

In  ganged  length. 

« 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Founds. 
40 
100 
200 
300 
320 
340 
360 
380 
400 
400 
440 
488 

Pounds. 

Ineh. 
0. 

.0091 
.0259 
.0433 
.0494 
.0523 
.0562 
.0628 
.0705 
.0754 
.09 

Ineh. 
0. 
0. 
0. 
.0020 

Initial  load. 
Tensile  strength. 

.0118 
.0149 

360,680 

Fractured  12"  from  the  jaws.    Appearance,  fine  silky.    Gap-shaped 
ends. 
Diameter  at  fracture,  ".030.    Area,  .000707  square  inch. 
Contraction  of  area,  47.7  per  cent. 


No.  6313. 
No.  18  gauge. 
Diameter,  ".0391. 

Sectional  area,  .001201  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
220 
240 
260 
280 
300 
320 
340 
860 
380 
400 
420 
440 
472 

Pounds. 

Inch. 

0. 

.0118 
.0308 
.0846 
.0380 
.0417 
.0457 
.0509 
.0571 
.0616 
.0677 
.0777 
.09 
.10 
.12 

Ineh. 

0. 

.0003 
.0012 

Initial  load. 
Tensile  strength. 

.0040 

.0155 

393,010 

Fractured  10"  from  jaws.  Appearance,  fine  silky.    Gup-shaped  ends. 
Diameter  at  fracture,  ".026.    Area,  .000531  square  inch. 
Contraction  of  area,  55.8  per  cent. 


STEEL   MUSIC    WIRE. 

No.  6314. 

No.  17£  gauge. 

Diameter,  ".0386. 

Sectional  area,  .001170  square  inch. 

Gauged  length,  6". 
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Applied  loadB. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 
40 
100 
200 
220 
240 
260 
280 
300 
820 
340 
860 
380 
400 
420 
446 

Pounds. 

Ineh. 
0. 

.0118 

.0293 

.0340 

.0365 

.0409 

.'0455 

.0508 

.0585 

.0631 

.06P5 

.0790 

.0894 

.10 

.12 

Ineh. 
0. 
0. 
0. 

Initial  load. 
Tensile  strength. 

.0032 

.0204 

881,200 

Fractured  10"  from  the  jaws.    Appearance,  fine  silky.    Gup-shaped 
ends. 
Diameter  at  fracture,  ".029.    Area,  .000661  square  inch. 
Contraction  of  area,  43.5  per  cent. 


No.  6315. 

No.  17  gauge. 

Diameter,  ".0374. 

Sectional  area,  .001009  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Pounds. 
40 
100 
200 
220 
240 
200 
280 

Pounds. 

Ineh. 

0. 

.0122 
.0326 
.0363 
.0405 
.0444 
.0495 
.0554 
.0631 
.0676 
.0746 
.0842 
.1024 

Ineh. 

0. 

.0002 
.0006 

Initial  load. 
Tensile  strength. 

i900 

.0047 

820 
840 
860 
380 
400 
422 

.0285 

383,990 

Fractured  11"  from  the  jaws.    Appearance,  fine  silky.    Cup-shaped 
ends. 
Diameter  at  fracture,  ".024.    Area,  .000452  square  inch. 
Contraction  of  area,  58.9  per  cent. 
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STEEL   MUSIC   WIRE. 


No.  6316. 
BTo.  16£  gauge. 
Diameter  ".0366. 

Sectional  area  .001052  square  incb. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
220 
240 

Pounds. 

Inch. 

0. 

.0127 
.0335 
.0374 
.0415 
.0461 
.0511 
.0576 
.0650 
.0707 
.0708 
.0882 
.1001 

Inch. 
0. 
0. 
.0006 

Initial  load. 
Tensile  strength. 

260 

;;;;;; 

280 
300 
820 
340 
360 
880 
400 
421 

.0045 

.0337 

400,100 

Fractured  at  middle  of  length.    Appearance,  fine  silky.    Cup-shaped 
ends. 
Diameter  at  fracture,  ".026.    Area,  .000531  square  inch. 
Contraction  of  area,  49.5  per  cent. 


Ko.  6317. 
No.  16  gauge. 
Diameter,  ".0358. 

Sectional  area,  .001007  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
220 
240 
260 
280 
300 
320 
340 
360 
380 
404 

Pounds. 

Inch. 

0. 

.0128 
.0351 
.0375 
.0421 
.0468 
.0529 
.0501 
.0680 
.0735 
.0830 
.1008 

Inch. 
0. 
0. 
0. 

Initial  load. 
Tensile  strength. 

.0046 

.0263 

401,190 

Fractured  6"  from  jaws.    Appearance,  fine  silky.   Cup-shaped  ends. 
Diameter  at  fracture,  ".024.    Area,  .000452  square  inch. 
Contraction  of  area,  55.1  per  cent. 


STEEL    MUSIC   WIKE. 
No.  6318. 
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No.  15J  gauge. 

Diameter,  ."0346. 

Sectional  area,  .000940  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remark*. 

Total. 

Per  sqaare 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
220 
240 
260 
280 
300 

Pounds. 

Inch, 

0. 

.0140 
.0403 
.0444 
.0497 

Inch. 
0. 

.0007 
.0015 

Initial  load. 
Tensile  strength. 

.0561 
.0631 
.0752 

.0122 

357 

'J79, 700 

1 

Fractured  7"  from  jaws.    Appearance,  fine  silky.     Cup-shaped  ends. 
IMauieter  at  fracture,  ".026.    Area,  .000531  square  inch. 
Contraction  of  area,  43.5  per  cent. 


No.  6319. 
No.  15  gague. 
Diameter,  ".0342. 

Sectional  area,  .000919  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

• 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remarks. 

Pounds. 
40 
100 
200 
220 
240 
260 
280 
800 
846 

Pounds. 

Inch. 
0. 

.0148 
.0401 
.0446 
.0506 
.  0583 
.0700 
.0810 



Inch.      ! 

.0003 
.0014    ' 

.. 

.0193 

376, 500 

Tensile  strength. 

Fractured  3£"  from  jaws.    Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ".026.    Area,  .000531  square  inch. 
Contraction  of  area,  42.2  per  cent. 
H.  Ex.  92 22 
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STEEL   MUSIC   WIHE. 


No.  6320. 

Kb.  14£  gauge. 

Diameter,  ".0336. 

Sectional  area,  .000887  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

TotaL 

Per  square 
inch. 

Elongation. 

Bet. 

Pound: 
40 
100 
200 
220 
240 
260 
280 
800 
331 

Pound*. 

Inch. 

0. 

.0145 
.0416 
.0490 
.0560 
.0656 
.0804 
.0969 

Ineh. 

0. 

.0006 
.0035 

Initial  load. 
Tensile  strength. 

.0305 

373, 170 

Fractured  at  face  of  jaws.   Appearance,  fine  silky.  Cup  shaped  ends. 
Diameter  at  fracture,  ".024.    Area,  .000452  square  inch. 
Contraction  of  area,  49  per  cent. 


No.  6321. 
No.  14  gauge. 
Diameter,  ".0328. 

Sectional  area,  .000845  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

TotaL 

Per  square 
inch. 

Elongation. 

Set. 

Poundt. 
40 
100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
800 
888 

Poundt. 

Ineh. 
,    0. 
.0152 
.0213 
.0256 
.0312 
.0363 
.0424 
.0498 
.0566 
.0650 
.0774 
.0906 

Inch. 
0. 
.0003 

Initial  load. 
Tensile  strength. 



.0026 

.0228 

394, 080 

Fractured  4"  from  jaws.    Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ".025.    Area,  .000491  square  inch. 
Contraction  of  area,  41.9  per  cent. 


STEEL   MUSIC    WIRE. 
No.  6322. 
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No.  13%  gauge. 

Diameter,  "Mil. 

Sectional  area,  .0007r*9  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound: 
40 
100 
120 
140 
160 
180 
290 
220 
240 
260 
280 
818 

Pounds. 

Ineh. 

0. 
.0164 
.0227 
.0279 
.0337 
.0400 
.0473 
.0565 
.0640 
.0747 
.0017 

Inch. 
0. 

.0001 

Initial  load. 
Tensile  strength. 

.0013 

.0224 

403,040 

! 

Fractured  12"  from  jaws.   Appearance,  fine  silky.    Gap-shaped  ends. 
Diameter  at  fracture,  ".024.    Area,  .000452  square  inch. 
Contraction  of  area,  42.7  per  cent. 


TSo.  6323. 

Eb.  13  gauge. 

Diameter,  ".0309. 

Sectional  area,  ".000750  square  inch* 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bomarks. 

Total. 

Personate 
ineh. 

Elongation. 

Set. 

Pound*. 
40 
100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
809 

Pounds. 

Inch. 

0. 

.0178 
.0233 
.0290 
.0354 
.0415 
.0479 
.0560 
.0637 
.0775 
.0930 

Ineh. 

0. 

0. 

Initial  load. 
Tensile  strength. 

.0029 

.0186 

412,000 

Fractured  4J"  from  jaws.   Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  .020.    Area,  .000314  square  inch. 
Contraction  of  area,  58.1  per  cent. 
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STEEL   MU8IC    WIRE. 


No.  6324. 
Eo.  12£  gauge. 
Diameter,  ".0305+. 
Sectional  area,  .000731  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

40 
100 
120 
140 
160 
180 
200 
220 
240 
260 
297 

Pounds. 

Ineh. 

0. 

.0187 
.0234 
.0290 
.0360 
.0421 
.0492 
.0606 
.0689 
.0866 

Inch.      ; 

0.             Initial  load. 
.0005 

Tensile  strength. 

.0023 

.(182 

406,290 

Fractured  4£"  from  jaws.    Appearance,  fine  silky.    Gup-shaped  ends. 
Diameter  at  fracture,  ".023.    Area,  .000415  square  inch* 
Gontraction  of  area,  43.2  per  cent. 


No.  6325. 

No.  12  gauge. 

Diameter,  ".0284. 

Sectional  area,  .000633  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
120 
140 
160 
180 
200 
210 
220 
230 
263 

Pounds. 

Inch. 

0. 

.0208 
.0270 
.0345 
.0423 
.0517 
.0681 
.0764 
.0800 
.0929 

Ineh. 

0. 
.0005 

Initial  load. 
Tensile  strength. 

.0110 

415, 480 

Fractured  3"  from  jaws.    Appearance,  fine  silky.    Gup-shaped  ends. 
Diameter  at  fracture,  ".020.    Area,  .000314  square  inch. 
Contraction  of  area,  50.4  per  cent. 


STEEL   MUSIC   WIRE. 
Wire  submitted  by  the  Trenton  Iron  Company,  Trenton,  JV.  «/*• 

No.  6326. 
No.  18  gauge. 
Diameter,  ".0398. 

Sectional  area,  .001244  square  inch. 
Gauged  length,  6". 
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Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
160 
180 
200 
220 
260 
280 
800 
820 
340 
360 
380 
400 
400 
400 
440 
460 
463 

Pounds. 

Inch. 

0. 

.0104 
.0222* 
.0262 
.0295 
.0344 
.0415 
.0455 
.0499 
.0562 
.0614 
.0665 
.0717 
.0802 
.0836 
.0845 
.10 
.13 

Inch. 
1      0. 

.0001 

Initial  load. 

Second  application  of  load. 
Third  application  of  load. 

Tensile  strength. 

.0005 

.0025 



.  0145 
.0179 
.0186 

372, 180 

Fractured  7£"  from  jaws.    Appearance,  fine  silky.    Gup-shaped  ends. 
Diameter  at  fracture,  ".029.    Area,  .000661  square  inch. 
Contraction  of  area,  46.9  per  cent. 


No.  6327. 
No.  17  gauge. 
Diameter,  ".0375. 

Sectional  area,  .001104  square  inch. 
Gauged  length,  6". 


.  Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inon. 

Elongation. 

Set. 

Pound*. 
40 
100 
200 
220 
240 
260 
280 
800 
820 
840 
860 
880 
404 

Pounds. 

Inch. 

0. 

.0126 
.0325 
.0875 
.0420 
.0474 
.0529 
.0596 
.0663 
.0720 
.0816 
.0960 

Jneh. 

0. 

.0006 
.0019 

Initial  load. 
Tensile  strength. 

.0075 

""866,940*" 

Fractured  7"  from  jaws.    Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ".028.    Area,  .000616  square  inch. 
Contraction  of  area,  44.2  per  cent. 
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STEEL   MUSIC   WIRE. 


No.  6328. 
No.  16  gauge. 
Diameter,  ".0362. 

Sectional  area,  .001029  square  inch. 
Gauged  length.  6". 


Applied  loads. 

Id  ganged  length. 

i 
Bemarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Pound*. 
40 
100 
200 
220 
240 
260 
280 
800 
820 
840 
882 

Pounds. 

Inch. 

0. 

.0133 
.0367 
.0418 
.0470 
.0526 
.0584 
.0655 
.0738 
.0870 

Inch. 

0. 
.0003 
.0011 

Initial  load. 
Tensile  strength. 

.0078 

.0108 

371,230 

Fractured  6"  from  jaws.    Appearance,  fine  silky.    Gup-shaped  ends. 
Diameter  at  fracture,  ".026.    Area,  .000531  square  inch, 
Contraction  of  area,  48.4  per  cent. 


No.  6329. 
No.  15  gauge. 
Diameter,  ".0342. 

Sectional  area,  .000919  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Pounds. 
40 
100 
200 
220 
240 
260 
280 
800 
846 

Per  square 
tnoh. 

Elongation. 

Set. 

Pounds. 

Inch. 

0. 
.0144 
.0111 
.0462 
.0524 
.0500 
.0671 
.0771 

Jneh. 
0. 
0. 
.0025 

Initial  load. 
Tensile  strength. 

.0138 

376,500 

I 

Fractured  7"  from  jaws.    Appearance,  fine  silky.    Gup-shaped  ends. 
Diameter  at  fracture,  ".024.    Area,  .000452  square  inch. 
Contraction  of  area,  50.8  per  cent* 


STEEL   MUSIC   WIRE. 

No.  6330. 
No.  14  gauge. 
Diameter,  ".0321. 

Sectiooal  area,  .000809  square  inch. 
Gauged  length,  6". 
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Applied  loads. 

In  ganged  length. 

TotaL 

tmSSST 

Elongation. 

Set. 

Itam&rks. 
Initial  load. 

Tensile  strength. 

Founds. 
40 
100 
120 
140 
160 
180 
200 
220 
240 
200 
280 
800 
388 

Pounds. 

Inch. 

0. 

.0162 
.0217 
.0271 
.0320 
.0382 
.0440 
.0502 
.0670 
.0660 
.0740 
.0868 

Inch. 

0. 

0. 

.0011 

.0210 

411,620 

Fractured  at  face  of  jaws.     Appearance,  fine  silky.     Gap-shaped 
ends. 

Diameter  at  fracture,  ".023.    Area,  .000415  square  inch. 
Contraction  of  area,  48.7  per  cent. 


No.  6331. 
No.  13  gauge. 
Diameter,  ".0301. 

Sectional  area,  .000712  square  inch* 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
800 

Pounds. 

0. 

.0188 
.0248 
.0802 
.0860 
.0431 
.0480 
.0672 
.0660 
.0768 
.0886 

Inch. 
0. 
0. 

Initial  load. 
Tensile  strength. 

.0018 

.0224 

421,350 

Fractured  5£"  from  jaws.  Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ."024.    Area,  .000452  square  inch. 
Contraction  of  area,  36.5  per  cent. 


344  STEEL   MUSIC   WIRE. 

Wire  submitted  by  Alfred  Dolge,  agent  for  Moritz  Poehlmann,  Nuremberg,  Germany. 

Ko.  6332. 
No.  19  gauge. 
Diameter,  ".0417. 

Sectional  area,  .001366  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
300 
860 
880 
400 
400 
420 
440 
460 
472 

Pounds. 

Ineh. 

0. 

.0104 
.0250 
.0426 
.0542 
.0602 
.0657 
.0679 
.0720 
.0700 
.0808 

Inch. 

0. 
.0001 
.0011 
.0059 

Initial  load. 
Tensile  strength. 

.0098 
.0119 

3 15, 530 

Fractured  3 £"  from  jaws.    Appearance,  fine  silky.    Gup-shaped  ends. 
Diameter  at  fracture,  ".030.    Area,  .000707  square  inch. 
Contraction  of  area,  48.2  per  cent. 


No.  6333. 
No.  18  gauge. 
Diameter,  ".0402. 

Sectional  area,  .001269  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
220 
240 
260 
280 
300 
820 
840 
860 
880 
400 
420 
436 

Pounds. 

Inch. 

0. 
.0104 
.0268 
.0306 
.0342 
.0379 
.0417 
.0467 
.0510 
.0552 
.0605 
.0673 
.0747 
.0819 

Ineh. 

0. 
.0004 
.0015 

Initial  load. 
Tensile  strength. 

.0041 

.0145 

343,580 

Fractured  at  face  of  j  aws.   Appearance,  fine  silky.    Cup-  shaped  ends. 
Diameter  at  fracture,  ".028.    Area,  .000616  square  inch. 
Contraction  of  area,  51.5  per  cent. 


STEEL   MUSIC   WIRE. 
No.  6334. 
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No.  17  gauge. 

Diameter,  ".0381. 

Sectional  area,  .001140  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sanare 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
220 
240 
260 
280 
800 
820 
340 
860 
380 
400 
437 

Pounds. 

Inch. 

0. 

.0106 
.0284 
.0318 
.0360 
.0404 
.0447 
.0491 
.0536 
.0585 
.0630 
.0710 
.0780 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

.0020 

""383*336" 

.0108 

Fractured  4;/  from  jaws.    Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ".028.    Area,  .000616  square  inch. 
Contraction  of  area,  46  per  cent. 


No.  6335. 
No.  16  gauge. 
Diameter,  ".0361. 

Sectional  area,  .001024  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remark*. 

total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
220 
240 
260 
280 
300 
820 
340 
360 

m 

Pounds. 

Inch. 

0. 

.0124 
.0323 
.0364 
.0407 
.0452 
.0502 
.0551 
.0600 
.0668 
.0730 
.0828 

Inch. 

0. 
.0002 
.0007 

Initial  load. 
Tensile  strength. 

.0027 

.0113 

408,200 

Fractured  9£"  from  jaws.    Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ".028.    Area,  .000616  square  inch. 
Contraction  of  area,  39.8  per  cent. 
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No.  6336. 

No.  15  gauge. 

Diameter,  ".0342. 

Sectional  area,  .000919  square  inch. 

Gauged  length,  6/;. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
220 
240 
260 
280 
300 
320 
352 

Pounds. 

Inch. 

0. 

.  0141 
.0o68 
.04 '4 
.0479 
.0537 
.0605 
.0072 
.0784 

Iiieh. 

0. 

.0007 
.0017 

Initial  load. 
Tensile  strength. 

.0082 

'"  383*020*' 

Fractured  2"  from  jaws.    Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ".023.    Area,  .000415  square  inch. 
Contraction  of  area,  54,8  per  cent. 


No.  6337. 
No.  14  gauge. 
Diameter,  ".0323. 

Sectional  area,  .000819  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
220 
240 
260 
280 
300 
829 

Pounds. 

Inch. 

0. 

.0148 
.0419 
.0482 
.0548 
.0612 
.0703 
.0822 

Inch. 

0. 

.0002 
.0023 

Initial  load. 
Tensile  strength. 

.0152 

401.710 

Fractured  at  the  jaws.    Appearance,  fine  silky.    Cup  shaped  ends. 
Diameter  at  fracture,  ".023.    Area,  .000415  square  inch. 
Contraction  of  area,  49.3  per  cent. 


STEEL   MUSIC   WIRE. 
No.  6338. 
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No.  13  gauge. 

Diameter,  ".0303. 

Sectional  area,  .000721  square  inch. 

Ganged  length,  6/;. 


Applied  loads. 

In  ganged  length. 

Remarks. 

*•<*•>•  j*w 

Elongation  J       Set. 

i 

Pounds. 
40 

Pounds. 

Inch. 
0. 
.0160 

Inch.      ■ 

0.           ,  Initial  load. 
.0004 

100 

120 

.0225 
.0278 
.0335 
.0400 
.0460 
.0522 
.0602 
.0600 
.0806 

140 

160 

180 

200 
220 
240 
260 
280 
314 



.001G 



.0107 

435.510 

Tensile  strength. 

Fractured  8£"  from  jaws.    Appearance,  fine  si  Iky.    Cup-sliaped  ends. 
Diameter  at  fracture,  ".024.    Area,  .000452  square  inch. 
Contraction  of  area,  37.3  per  cent. 


No.  6339. 
No.  12  gauge. 
Diameter,  ".0284. 

Sectional  area,  .000633  square  inch. 
Gauged  length,  6;/. 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remarks. 

Pounds. 
40 
100 
120 
140 
160 
180 
200 
220 
240 
283 

Pounds. 

Inch. 
0. 
.0202 

Inch. 
0. 
0. 

Initial  load. 



.0261 
.0320 
.0400 



.0472 
.0558 
.0633 
.0760 

.  OlL'K 

.0087 

447, 080 

Tensile  strength. 

Fractured  2J"  from  jaws.    Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ".022.    Area,  .000380  square  inch. 
Contraction  of  area,  40  per  cent. 
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Wire  submitted  by  Hermann  Hillger,  agent  for  Siahl  und  Drahtoerk  Botslau,  Boe$lau, 

Germany. 

No.  6340. 

No.  20  gauge. 

C  Maximum,  ".0451. 
Diameter,  1  Minimum,  ;/.0444. 

(  Mean,  ".0448. 
Sectional  area,  .001576  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
220 
240 
260 
280 
300 
320 
840 
860 
880 
400 
420 
440 
460 
480 
497 

Pounds. 

Inch. 

0. 

.0081 
.0226 
.0251 
.0282 
.0816 
.0849 
.0387 
.0419 
.0452 
.0497 
.0539 
.0588 
.0642 
.0706 
.0807 
.0971 

Inch. 

0. 

.0003 
.0016 

Initial  load. 
Tensile  strength. 

.0015 

.0099 

"""315,360"" 

.0335 

Fractured  3f "  from  jaws.    Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ".034.    Area,  .000908  square  inch. 
Contraction  of  area,  42.4  per  cent. 


STEEL   MUSIC    WIRE. 
No.  6342. 
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tfo.  16  gauge. 

( Maximum,  ".0354. 
Diameter,  1  Minimum,  .0353. 

(  Mean,  .0353. 
Sectional  area,  .000979  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

• 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
300 
840 
864 

Pounds. 

Inth. 

0. 

.0130 
.0182 
.0228 
.0279 
.0324 
.0380 
.0432 
.0484 
.0553 
.0620 
.0702 
.09+ 

Inch. 
0. 
.0006 

Initial  load. 
Tensile  strength. 

.0032 

.0121 

371,810 

Fractured  2"  from  jaws.    Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ".028.    Area,  ".000616  sauare  inch. 
Contraction  of  area,  37.1  per  cent. 


No.  6343. 
No.  16  gauge. 

(  Maximum,  ".0372. 
Diameter,  <  Maximum,  /;.0364. 

(  Mean.  ".0368. 
Sectional  area,  .001064  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
220 
240 
260 
280 
800 
820 
840 
864 

Pounds. 

Inch. 

0. 

.0122 
.0332 
.0378 
.0430 
.0492 
.0551 
.0620 
.0698 
.0839 

Inch. 
0. 

.0003 
.0022 

Initial  load. 
Tensile  strength. 

.0101 

""842,'ioo" 

.0215 

Fractured  at  face  of  jaws.   Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ".026.    Area,  .000531  square  inch. 
Contraction  of  area,  50.1  per  cent. 
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STEEL   MUSIC    WIRE. 


No.  6341. 
No.  15  gauge. 

(  Maximum,  ".0344. 
Diameter,  \  Minimum,  ".0338. 

(  Mean,  ".0341. 
Sectional  area,  .000913  squdre  inch. 
Gauged  length,  &"• 


Applied  loads. 

In  ganged  length. 

• 

Remarks. 

Total. 

Per  square 
lncn. 

Elongation. 

Set. 

Pounds. 
40 
100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
820 

Poundt. 

Inch. 
0. 

.0154 
.0106 
t       .0246 
*       .0286 
.0846 
.0408 
.0457 
.0517 
.0507 
.0706 

Inch. 
0. 
.0010 

Initial  load. 
Tensile  strength. 

.0025 

.0134 

356,490 

Fractured  9£"  from  jaws.    Appearance,  fine  silky.    Gup-shaped  ends. 
Diameter  at  fracture,  ".023.    Area,  .000415  Bquare  inch. 
Contraction  of  area,  54.5  per  cent. 


No.  6344. 
No.  14  gauge. 

(  Maximum,  ".0321. 
Diameter,  <  Minimum,  ".0318. 

(  Mean,  ".0320. 
Sectional  area,  .000804  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 
40 

100 
120 
140 
100 
180 
200 
220 
236 

Pounds. 

Inch. 
0. 

.0177 
.0231 
.0296 
.0365 
.0486 
.0545 
.0687 

Inch. 
0. 
.0007 

Initial  load. 
Tensile  strength. 

.0118 

293,530 

Fractured  8£"  from  jaws.    Appearance,  fine  silky.    Gup-shaped  ends. 
Diameter  at  fracture,  ".025.    Area,  .000491  square  inch. 
Contraction  of  area,  38.9  per  cent. 


STEEL  MUSIC   WIRE. 
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Tensile  Tests  op  Music  Wire  with  Byes  in  One  End. 

The  eyeing  was  done  by  Messrs.  O.  J.  Faxon  &  Co.,  Boston,  Mass. 

A.t  the  end  of  the  sample  having  the  eye  it  was  secured  to  the  test- 
ing machine  over  a  pin  ".16  diameter.  The  opposite  plain  end  of  the 
wire  was  held  between  flat  jaws  of  the  testing  machine. 

WIRE  SUBMITTED  BY  THB  WASHBURN  &  M0EN  MANUFACTURING  COMPANY. 


Load  on 

No.  of 

No.  of 

wire  when 

Tensile 

Fractured. 

test. 

gauge. 

eye  drew 
".05. 

strength. 

Pounds. 

Pound*. 

0086 

27 

498 

Eye  at  first  twist  of  loop. 
Do. 

•687 

26 

440 

524 

6688 

25 

410 

709 

Wire  at  inside  end  of  twisted  section. 

6689 

24 

428 

597 

Do. 

6600 
6691 

23 

22 

378 
499 

Do. 
Eye  at  first  twist  of  loop, 
wire  at  inside  end  of  twisted  section. 

350 

6692 

21 

396 

480 

6693 

20 

226 

326 

Eye  at  first  twist  of  loop. 

6694 

19 

266 

384 

Do. 

0695 

18 

234 

371 

Do. 

6696 

17 

329 

369 

Wire  at  inside  end  of  twisted  section. 

6697 

16 

200 

325 

Do. 

6098 

15 

220 

294 

fe 

6699 

14 

244 

288 

6700 

13 

215 

270 

Do. 

6701 

12 

166 

226 

Do. 

WIRE  SUBMITTED  BY  THE  TRENTON  IRON  COMPANY. 


6702 

18 

199 

Wire  at  inside  end  of  twisted  section. 

6708 

17 

200 

326 

Wire  i"  inside  the  twisted  section.  The  wire  in  this 
vicinity  evidently  had  been  subjected  to  torsion 
and  given  several  turns  during  or  prior  to  eyeing. 

Wire  at  inside  end  of  twisted  section. 

6707 

16 

250 

296 

6708 

15 

202 

202 

Do. 

6709 

14 

110 

276 

r  . 

6710 

13 

186 

248 

Do. 

WIRE  SUBMITTED  BY  ALFRED  DOL6E,  AGENT  FOR  MORITZ  POEHLMANN, 
NURBMBURG,  GERMANY. 


6711 

19 

250 

314 

Wire  at  inside  end  of  twisted  section 

6712 

18 

265 

372 

Do. 

6713 

17 

256 

384 

Do. 

6714 

16 

220 

346 

Do. 

6715 

15 

266 

298 

Do. 

6716 

14 

173 

292 

Eye  at  first  twist  of  loop. 

wire  at  inside  end  of  twisted  section. 

6717 

13 

156 

276 

6718 

12 

163 

226 

Eye  at  first  twist  of  loop. 
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WIRE   SUBMITTED    BY    HERMANN    HILLGER,    AGENT    FOR    STAHL    UND   DRAHT- 
WEKK  ROESLAU,  ROESLAU,  GERMANY. 


No.  of 
test. 

No.  of 
gauge. 

Load  on 

wire  wben 

oye  drew 

".05. 

Tensile 
strength. 

Fractured. 

0719  J 
6720 1 
6721 1 

6722  J 

6723  J 

About 

20 
About 

16 
About 

16 
About 

15 
About 

14 

Poundt. 
|          288 

I          282 

|          214 

£          208 

|          142 

Poundt. 
401 

316 

258 

276 
181 

Eye  at  first  twist  of  loop. 
Bo. 
Do. 
Do. 
Do. 

The  eyed  samples  of  Roeslau  wire  were,  owing  to  scarcity  of  mate- 
rial, the  fractured  ends  of  tensile  specimens. 

All  other  kinds  of  wires  were  from  new  samples  which  had  not  pre- 
viously been  tested. 

Eyed  samples,  the  eyes  of  which  were  on  the  several  coils  of  wire  when  received  from  the 

makers  of  the  wire. 


No.  of 
teat. 


Manufacturers. 


No.  of 
gauge. 


Tensile 
strength. 


Fractured. 


6724 

6725 
6726 

6727 
6728 
6729 
6730 
6731 
6732 
6733 
6731 
6735 

6736 
6737 
6738 
6739 
6740 


Washburn  &  Moeu  Manufactur- 
ing Company. 

do 

do 

.....do 

do 

do 

.....do 

do 

.....do 

.....do 

do 

.....do 


Trenton  Iron  Company . 

do 

....do 

....do 

do 


25 

24 
23 
22 

21 
20 
19 
18 
15 
14 
13 
12 

18 
17 
16 
15 
14 


Poundt. 
554 

556 
461 
484 


362 
328 
278 
264 
218 
204 


862 


251 


Wire  at  inside  end  of  twisted  wire. 

Do. 

Do. 

Do. 

Do. 
Eye  at  first  twist  of  loop. 
Wire  at  inside  end  of  twisted  wire. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 


STEEL    MU8IC   WIRE. 
Testa  efeyes  made  at  the  Watertow*  Arsenal, 
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No.  of 

teat. 


Manufacturers. 


No.  of  !  Tensile 
gauge,  strength. 


Remarks. 


6741 

I    8742 

6743 

.  6744 
6745 
6746 

,   6747 

1  6748 
6749 

I  6750 
6751 
6752 

|   6753 

6754 
6755 

67f.fi 
6757 
6758 
6759 
6700 
6761 
6762 
6763 
6764 
6765 
6766 
6767 
6768 
676B 
6770 
6771 
67?2 
I   6773 

6774 


6775 
6776 

6777 

,   6778 

I   6779 

6780 

6781 

6782 

6783 

6784 

6785 

6786 

|  6787 

6788 

OT89 

.    6790 

■  6791 

I  6792 

6793 

6704 


Trenton  Iron  Company ' 

do I 

do ! 

do 

...  do ; 

do : 

do 

do I 

do ' 

do | 

do I 

do 

Washburn  &  Moen  Manufactur- 
ing Company. 

do 

do 


do  . 
.do. 

do. 

do. 

do  . 
.do. 

do. 
.do. 
.do. 
.do. 

do  . 

do. 
.do  . 
..do  . 
..do. 

do. 
.do. 
..do. 

.do. 


..do. 
.do. 

..do. 
.do. 

do. 
.do. 
i. do  . 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 

do. 
.do. 
.do. 
.do. 
.do. 


18 
18 
17 
17 
16 
16 
15 
15 
14 
14 
13 
13 

27 

27 

27 


26 
25 
25 
24 
24 
23 
23 
22 
22 
21 
21 
21 
20 
20 
19 
19 
18 


Pound*. 
389 
390 
358 
372 
326 
334 
306 
298 
293 
297 
252 
257 

924 

907 
904 

874 
860 
702 
728 
672 
659 
589 
627 
558 
549 
486 
490 
499 
457 
445 
448 
424 
432 


One  eye  unwrapped  at  805  pounds; 
new  eye  put  in. 


18 

248  ! 

18 

278 

18 

414 

18 

421 

18 

398 

18 

394 

18 

369 

18 

360 

18 

355 

17 

376 

17 

388 

16 

366 

16 

359 

15 

302 

15 

321 

14 

283 

14 

294 

13 

252 

13 

263 

12 

235 

12 

225 

Eye  twisted  2}  twfste  per  inch,  a 

length  of  6  inches. 
Eye  twisted  2  twists  per  inoh,  a 

length  of  1ft  inches.    Untwisted, 

wire  not  fractured. 
Do.  m    ^ 

Eye  twisted  2  twists  per  inoh,  a 

length  of  3  inches. 
Eye  twisted  2*  twists  per  inch. 
Eye  twisted  4  twists  per  inoh. 
Do.  ,     _ 

Eye  twisted  4ft  twists  per  inch. 
Eve  twisted  5  twists  per  inch. 
Eye  twisted  5*  twUts  per  inch. 
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8TEEL   MUSIC   WIRE. 

Tensile  Tests,  oyer  Wrest  Pins. 


Tensile  tests  of  music  wire  secured  at  one  end  by  means  of  three 
turns  around  a  pin  &  inch  in  diameter,  the  loose  end  being  carried 
through  an  eye  in  the  pin. 

This  method  of  fastening  was  intended  to  represent  the  end  of  a 
piano  string  at  the  wrest  pin  as  commonly  fastened. 


No.  of 
test. 


•797 
0796 
6790 
6800 
6801 
6802 
6803 
6804 
6805 
6806 
6807 
6808 


6810 
6811 
6812 
6613 
68U 
6815 
6816 
6817 
6818 
6819 
6820 
6821 
6822 
6823 
6824 


6827 


6830 
6831 


6834 

6835 
6836 
6837 


Manufacturers. 


Trenton  Iron  Company . 

do 

....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Washburn  6c  Moen  Manfactur- 
ing  Company. 


..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
.  .do  . 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
.do. 
..do  . 
.do. 
do. 
.do. 
.do. 
.do. 
.do. 


No.  of 
gauge. 


18 
18 
17 
17 
16 
16 
15 
15 
14 
14 
13 
13 

27 

27 
26 
26 
25 
25 
24 
24 
23 
23 
22 
22 
21 
21 
20 
20 
19 
19 
18 
18 
17 
17 
16 
16 
15 
15 
14 
14 
13 
13 
12 
12 


Tensile 
strength. 


Pounds. 
416 
394 
364 
351 
348 
336 
319 
315 


272 
260 

948 

946 
873 
820 
704 
731 
621 
649 
576 
597 
572 
572 
466 
516 
464 
441 
429 
414 
419 
404 
364 
376 
344 
856 
308 
309 
301 
306 
279 
272 
239 
235 


Fractured. 


At  first  turn  on  pin* 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


3^ 


iSi 


!S8S 


z2§3; 


l 


m 


n 


I 


;z? 


££i 


EEE 


EE: 


H  BS.0.-53  3 


RAILROAD  AXLES. 


SPECIMENS  FROM  AXLES  THAT  WERE  BROKEN 
WHILE  IN  SERVICE,  AND  FROM  NEW 
OPEN-HEARTH  STEEL  AXLES. 
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RAILROAD  AXLES. 


SPECIMENS  FROM  AXLES  THAT  WERE  BROKEN 

WHILE  IN  SERVICE,  AND  FROM  NEW 

OPEN-HEARTH  STEEL  AXLES. 


886 


a 


eey* 


^ 


RAILROAD  AXLES. 


357 


KAILBOAD  AXLES. 

No.  5213. 

Specimen  from  fractured  journal  which  ran  hot  and  broke  off  under 
a  New  York  Central  Bailroad  car. 


Sketch  of 


V*g     fractured  journal. 


Marks    .    . 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 

Specimen  taken  out  parallel  to  the  axis  of  the  journal. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound t. 
250 
1,250 
2,500 
8,750 
5,000 
5,250 
5,500 
5,750 
0,000 
0,250 
0,500 
0,750 
7,000 
7,250 
7,500 
8,000 
8,500 
0,000 
0,500 
10,000 
10,500 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
20,000 
27,000 
28,000 
29,000 
30,000 
32.000 
34,000 
30,000 
88,000 
40,000 
42,000 
44,000 
46,000 
47,200 
0 

Inch. 

0. 

.0004 
.0010 
.0016 
.0021 
.0022 
.0026 
.0020 
.0030 
.0060 
.0095 
.0109 
.0148 
.0185 
.0262 
.04 
.05 
.08 
.10 
.13 
.18 
.24 
.34 
.53 
.79 

Ineh. 

0. 

0. 

Initial  load. 

.odoi 

Elastic  limit. 



• 

Tensile  strength. 
=26. 8  per  cent. 

.0032 

.0230 

!  11,000 

i    11,500 

.    11,800 

1       o 

1 

Elongation  of  inch  sections,  ".39  *,  ".24,  ".16. 
Diameter  at  fracture,  ".44.    Area,  .1521  square  inch. 
Contraction  of  area,  39.2  per  cent. 
Fractured  ".80  from  the  neck.    Appearance,  fibrous. 
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No.  5214. 

Specimen  from  a  fractured  journal  from  an  axle  under  a  New  York 
Central  Railroad  car. 

The  axle  was  put  into  service  March  31, 1893,  and  ran  less  than  one 
year.  The  surface  of  the  journal  and  fractured  end  was  blue-black 
in  color. 


Sketch  of 


^jg   fractured  journal. 

LA- 


Marks,  3,  31,  93  W. 

Diainete*,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 

Specimen  taken  out  parallel  to  the  axis  of  the  journal. 


Applied  loads. 

In  ganged  length. 

Remarks. 

1 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
250 
1,260 
2,500 
3,750 
5,000 
5,250 
5,500 
5,760 
6,000 
6,250 
6,600 
6,750 
7,000 
7,250 
7,500 
8,000 
8,500 
9,000 
9,500 
10,000 
10.500 
11.000 
11,500 
11,726 
0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
32,000 
84,000 
36,000 
38,000 
40,000 
42,000 
44,000 
40,000 

Ineh. 
0. 

.0003 

.0006 

.0012 

.0016 

.0022 

.0030 

.0045 

.0059 

.0083 

.0100 

.0130 

.0185 

.0243 

.0350 

.04 

.07 

.09 

.11 

.15 

.20 

Inch. 
0. 
0. 

Initial  load. 
Elastie  limit. 

0. 

.C055 

.0318 

.25 
.37 



46,904    !          .46 
0           i          -53 

Tensile  strength. 
=  17. 7  per  cent. 

Elongation  of  inch  sections,  ".27*,  ".13,  ".13. 
Diameter  at  fracture,  ".48.    Area,  .181  square  inch. 
Contraction  of  area,  27.6  per  cent. 
Fractured  ".50  from  neck.    Appearance,  fibrous. 
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Four  ap+cim*n$t  two  from  each  end,  from  an  axle  which  ran  hot  and  the  journal  broke  off 
under  New  York  Central  Bailroad  baggage  ear  No.  1900. 

The  journal  was  worn  down  about  -fa  inch  smaller  than  the  original 
size. 

No.  5215. 

Specimen  from  fractured  end. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 

Specimens  taken  out  parallel  to  the  axis  of  the  axle. 


▲pplied  loads. 

In  gauged  length. 

Remarks. 

Total. 

PwMQire 
inob. 

Elongation. 

Set. 

J*o«ndt. 
1,000 
5,008 
1O.000 
16.000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
20,008 
80,000 
82,000 
84,000 
88,000 
88,000 
40,000 
42.000 
44.000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
28,000 
27,000 
28,000 
20,000 
80.000 
82,000 
84,000 
88,000 
88,000 
40.000 
42,000 
44,000 
44,880 
0 

Inehm. 
0. 

.0014 
.0033 
.0052 
.0071 
.0080 
.0180 
.0800 
.0470 
.0088 
.10 
.12 
.15 
.18 
.20 
.28 
.88 
.45 
.50 
.76 
.00 
1.50 
1.08 
2.04 

Inch. 

0. 

0. 

Initial  load. 
Elaatie  limit. 

Tensile  strength. 
=20. 4  per  cent. 

.0002 

.0801 

1     44,880 

1      o 

1 

Elongation  of  inch  sections:  ".18,  ".19,  ".20,  ".28,  "35*,  ".22,  ".18, 
".14,  ".15,  ".15. 

Diameter  at  fracture,  ".94.    Area,  .694  square  inch. 

Contraction  of  area,  30.6  per  cent. 

Fractured  5".2  from  neck.    Appearance,  fibrous. 
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RAILROAD   AXLES. 
No.  5218. 


Specimen  from  end  of  axle  not  fractured. 
Diameter,  l'U29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  load*. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
in  oh. 

Elongation. 

Set. 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
32,000 
34,000 
36,000 
88,000 
40,000 
42,000 
44,000 
45,690 
0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
32,000 
34,000 
86,000 
88,000 
40,000 
42,000 
44,000 
45,690 
0 

Inches. 

0. 

.0016 
.0035 
.0063 
.0074 
.0089 
.0102 
.0122 
.0190 
.0318 
.0430 
.0680 
.0790 
.1040 
.1290 
.20 
.28 
.36 
.46 
.58 
.77 

1.00 

1.48 

1.56 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
=  15. 6  per  oent. 

.0007 

.0221 

.1109 

Elongation  of  inch  sections,  ".13,  ".14,  ".13,  ".13,  ".21,  ".31»,  ".13, 
".12,  ".12,  ".14. 
Diameter  at  fracture,  ".94.    Area,  .694  square  inch. 
Contraction  of  area,  30.6  per  cent. 
Fractured  near  middle  of  stem.    Appearance,  fibrous,  seamy. 


RAILROAD   AXLES. 

No.  5219. 

Specimen  oat  from  a  new  open-hearth  steel  axle. 

Marks,    .    .    . 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Oaaged  length,  10". 
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Applied  loads. 

m^-t-i-^ 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Ponndg. 
1,000 

5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
81,000 
82,000 
33,000 
84.0U0 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
42,000 
44,000 
46,000 
48,000 
50,000 
52.000 
54,000 
56,000. 
58.000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
30,000 
81,000 
82,000 
33,000 
34.000 
85,000 
36,000 
37,000 
88,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
62,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
78,090 
0 

0. 

.0018 
.0030 
.0049 
.0066 
.0063 
.0111 
.0135 
.0220 
.0530 
.0610  • 
.0700 
.0770 
.0865 
.0960 
.1056 
.1172 
.15 
.17 
.20 
.22 
.25 
.29 
.32 
.37 
.40 
.46 
.52 
.59 
.69 
.82 

1.00 

1.27 

1.76 

2.28 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength, 
a  22.8  per  cent. 

.0011 

.0560 

.1010 

73,090 

0 

1 

Elongation  of  inch  sections,  ".13,  ".16,  ".16,  ".19,  ".19,  ".19,  ".21, 
"A9*9  ".37,  ".19. 
Diameter  at  fracture,  ".82.    Area,  .528  square  inch. 
Contraction  of  area,  47.2  per  cent. 
Fractured  2".8  from  neck.    Appearance,  silky. 
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RAILROAD    AXLES. 
Ko.  5220. 


Specimen  cut  from  a  new  open-hearth  steel  axle. 

Marks,    .... 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remarks. 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
36,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
62,000 
64,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
76. 240 
0 

Pounds. 
1,000 
6,000 
10,000 
15.000 
20.000 
25,000 
80,000 
81,000 
32,000 
88,000 
34,000 
35,000 
86,000 
87,000 
88,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
76,240 
0 

Inches. 
0. 

.0012 
.0031 
.0051 
.0069 
.0084 
.0109 
.0115 

Inch. 
0. 

0. 

Initial  load. 

.0006 

.0122 

Elaatic  limit. 

.0213 

.0420 

.0542 

.0620 

.0690 

.0770 

.0850 

.0970 

.12 

.15 

.17 

.19 

.21 

.24 



• 

.0411 

.0808 

.27 
.30 
.32 
.37 
.42 
.48 
.68 
.01 
.72 
.83 



1.00 
1.37 
1.60 
1.90 

Tensile  strength. 
=  Hi.  0  jHjr  cent. 

Elongation  of  inch  sections,  ".15,  ".16,  ".19,  ".27#,  ".30*,  ".18,  ".18, 
".18,  ".16,  ".13.  ' 

Diameter  at  fracture,  ".96.    Area,  .724  square  inch. 

Contraction  of  area,  27.6  per  cent. 

Fractured  4".95  from  neck.  Appearance,  granular,  86  per  cent; 
silky,  15  per  cent.  Opened  a  series  of  short  transverse  cracks  along 
surface  of  stem. 
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EAILEOAD  TRACK  BXPBBIXBHT8. 

These  experiments  were  made  during  the  month  of  October,  1893, 
on  the  track  of  the  Chicago,  Burlington  and  Quincy  Eailroad  at  Haw- 
thorne, 111.,  with  the  cooperation  and  assistance  of  Mr.  F.  A.  Delano, 
superintendent  freight  terminals  of  that  road. 

The  experiments  consisted  of  measuring  the  depression  of  the  rails 
under  the  weights  of  different  classes  of  locomotives,  and  the  fiber 
stresses  developed  in  the  base  of  the  rail. 

Two  weights  of  rails  were  experimented  upon;  a  66-pound  section 
and  a  75-pound  section. 

The  rails  rested  upon  oak  ties  supported  by  gravel  ballast  in  some 
of  the  experiments,  in  others  upon  cinder  ballast. 

The  track  selected  was  in  good  condition,  and  the  spikes  redriven 
before  the  work  began. 

For  the  purpose  of  observing  the  depression  of  the  rails  bench  marks 
were  established  on  a  row  of  stakes  driven  alongside  the  rail  31  inches 
distant  from  it.  A  beam  carrying  a  micrometer  and  an  astronomical 
level  bubble  was  used  in  observing  the  depression  of  the  rail;  first 
measuring  the  height,  using  a  point  on  the  outer  flange,  when  the  rail 
was  unloaded,  and  repeating  the  observation  when  the  locomotive  was 
in  different  positions  with  reference  to  this  point,  making  the  observa- 
tions when  the  observed  point  was  directly  under  each  wheel,  and 
when  between  them  midway. 

This  constituted  one  class  of  experiments. 

In  another  class  a  preliminary  leveling  was  made  of  the  entire  rail 
and  parts  of  the  adjacent  ones;  then  the  locomotive  was  run  onto  the 
rail  and  while  in  one  position  the  leveling  was  repeated,  thus  showing 
the  depression  of  the  entire  rail  and  not  the  movement  of  one  point,  as 
in  the  first  described  experiments. 

The  comparative  rigidity  of  the  track  under  different  weights  of  loco- 
motives and  different  wheel  bases  and  pressures  on  the  wheels  is  shown 
in  the  results,  the  behavior  of  the  two  weights  of  rails  and  the  relative 
supporting  power  of  gravel  and  cinder  ballast  shown. 

In  one  case  a  tie  was  removed  and  the  behavior  of  the  rail  observed 
under  these  conditions. 

It  was  found  that  the  roadbed  in  the  vicinity  of  the  locomotive  was 
sensibly  depressed  and  that  the  bench  marks  were  within  the  influence 
of  that  depression. 

It  was  possible  to  detect  a  depression  of  the  roadbed  as  far  as  91 
inches  from  the  locomotive  at  the  side  of  the  track. 

A  correction  for  the  depression  of  the  bench  marks  was  obtained  by 
means  of  a  cantilever  supported  10  feet  from  the  track,  and  the  total 
depression  of  points  on  the  rails  was  also  determined  with  reference 
to  the  cantilevers  in  some  of  the  experiments  instead  of  using  stakes. 
The  fiber  stresses  were  determined  in  the  base  of  the  rail  by  measur- 
ing the  elongation  or  compression  of  the  metal  on  a  gauged  length  of 
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RAILROAD   TRACK   EXPERIMENTS. 
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5  inches  established  on  the  top  surface  of  the  outer  flange,  observing 
the  strains  when  the  wheels  were  directly  oyer  or  when  spanning  the 
ganged  length. 

The  observed  strains  are  recorded  on  the  diagrams,  and  the  computed 
stresses  per  square  inch  based  on  the  observed  strains,  assuming  a 
modulus  of  elasticity  of  30,000,000  pounds  per  square  inch  and  that  the 
fibers  in  the  base  were  strained  proportionally  to  their  distance  from 
the  neutral  axis  of  the  rail,  the  computed  stresses  referring  to  the  out- 
side fibers  most  remote  from  the  neutral  axis. 

It  will  be  observed  that  the  strains  and  the  computed  stresses  refer 
to  a  gauged  length  of  5  inches,  and  consequently  the  maximum  stresses 
may  be  somewhat  greater  than  those  shown,  considering  the  maximum 
bending  moment  to  be  directly  under  the  points  of  application  of  the 
load. 

The  results  are  graphically  shown  on  the  series  of  twelve  diagrams 
following. 

Advance  wave  determinations  were  majle  on  the  66-pound  rail  on 
cinder  ballast  with  engine  No.  526  Class  H,  at  station  No.  10,  under 
conditions  shown  on  diagram  No.  9. 

With  the  locomotive  slowly  approaching,  an  upward  movement  of 
the  rail  began  when  the  leading  truck  wheel  reached  station  No.  1£. 
The  wave  increased  while  the  locomotive  continued  to  advance,  and 
reached  a  maximum  of  ".0037  when  the  truck  wheel  was  over  station 
No.  5£.  Then  followed  a  sudden  depression,  and  the  height  of  the  rail 
was  reduced  to  the  normal  level  when  the  truck  wheel  was  over  station 
No.  6. 

The  trial  was  repeated,  with  the  result  of  showing  the  first  effect  to 
be  when  the  truck  wheel  was  over  station  No.  1A  as  before,  maximum 
height,  ".0034,  when  the  truck  wheel  was  over  station  No.  6,  and 
reduced  to  the  normal  height  at  station  No.  6£. 

The  distance  from  station  No.  10,  the  place  of  observation,  to  the  loco- 
motive when  the  upward  movement  of  the  rail  began  was  15  feet  in 
each  trial. 

When  the  crest  of  the  wave  was  reached  the  locomotive  was  9  feet 
and  8  feet  on  the  first  and  second  trials,  respectively,  away  from  the 
station,  and  when  the  rail  was  reduced  to  its  normal  height  the  loco- 
motive was  8  and  7  feet,  respectively,  distant  from  the  station  of 
observation. 

The  position  of  the  locomotive  when  the  upward  motion  of  the  wave 
first  reached  the  station  could  be  identified  with  considerable  precision, 
bat  owing  to  au  appreciable  interval  of  time  being  necessary  for  the 
level  bubble  of  the  measuring  instrument  to  stop  and  reverse  the  direc- 
tion of  its  movement,  the  position  of  the  crest  of  the  wave,  as  well  as 
the  time  when  the  height  of  the  rail  was  returned  to  its  normal  level, 
could  not  be  so  well  defined. 

The  wave  length  was  probably  somewhat  less  than  the  observations 
showed. 

The  abruptness  with  which  the  direction  of  the  wave  motion  was 
changed  and  the  rail  returned  to  its  normal  level,  after  which  of  course 
it  was  depressed  below  the  normal,  was  a  very  striking  feature  in  the 
observations. 

Drawings  show  the  dimensions  of  the  two  rails  here  represented,  one 
a  66-pound  section,  the  other  a  75-pound  section. 

Diagrams  Nos.  1  to  5  inclusive  show  experiments  made  on  the  main 
line  of  the  railroad,  track  No.  1,  the  north  rail  near  the  station  at  Haw- 
thorne. 
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The  first  three  diagrams  show  the  depression  of  the  rail  under  loco- 
motives of  Glass  H,  as  designated  on  that  road. 

The  engines  weighed  110,000  pounds  and  125,000  pounds  each.  The 
distribution  of  the  weights  is  shown  on  the  diagrams.  The  total 
weights  are  given,  hence  one-half  of  these  weights  belongs  to  each  side 
of  the  locomotive. 

On  diagram  No.  1  are  shown  the  depressions  of  the  rail  at  a  point 
midway  ties  Nos.  18  and  19,  or  at  a  distance  of  26  inches  from  the  end 
of  the  rail.     All  the  observations  refer  to  this  one  point. 

The  engine  was  run  ahead  and  stopped  at  intervals  while  the  obser- 
vations were  being  made,  the  depression  being  measured  when  each 
wheel  successively  reached  a  position  directly  over  the  station  of  obser- 
vation, measurements  also  being  taken  when  the  station  was  midway 
adjacent  wheels. 

The  observed  depressions  were  referred  to  a  bench  mark,  a  stake 
driven  in  the  roadbed  located  on  the  side  of  the  track,  31  inches  from 
the  rail,  and  these  measurements  are  corrected  and  shown  by  a  line 
below  the  shaded  part  of  the  diagram,  which  corrects  the  observed 
readings  for  the  depression  of  the  bench  mark,  owing  to  its  proximity 
to  the  weight  of  the  locomotive. 

Diagram  No.  2  shows  the  depressions  of  the  rail  under  the  weight 
of  an  engine  of  the  same  class,  but  15,000  pounds  heavier  than  that 
shown  on  diagram  No.  1. 

The  measurements  refer  to  station  No.  15  J.  No  correction  is  neces- 
sary, as  the  bench  mark  was  on  a  cantilever  supported  at  points 
beyond  the  zone  of  sensible  influence  of  the  locomotive. 

Diagram  No.  3  shows  the  depression  of  one  rail  its  entire  length  and 
the  ends  of  contiguous  rails,  the  locomotive  occupying  one  position  as 
thereon  shown  with  reference  to  the  rail  and  ties. 

On  diagram  No.  4  are  shown  the  fiber  stresses  as  measured  on  the 
base  of  the  rail  at  station  No.  14£,  midway  ties  Nos.  14  and  15. 

The  metal  in  the  base  of  the  rail  was  in  a  state  of  tension  as  the 
wheels  were  successively  brought  over  the  gauged  length,  and  when 
the  gauged  length  was  between  wheels  the  metal  was  either  in  a 
neutral  condition  without  measurable  strain  or  else  under  a  state  of 
compression. 

Diagram  No.  5  shows  the  curve  of  depression  under  another  type  of 
locomotive. 

This  engine  had  no  leading  truck  nor  tender,  but  had  a  two- wheeled 
trailing  truck. 

In  the  position  it  occupied  during  the  test  the  greatest  depression  of 
the  rail  occurred  under  the  forward  drivers,  the  rail  presenting  a  sharp 
acclivity  before  the  engine,  and  beyond  the  joint  the  contiguous  rail  rose 
slightly  above  its  normal  level. 

Diagrams  Nos.  6  and  7  refer  to  a  75-pound  section  in  the  main  line, 
track  No.  4. 

Both  diagrams  show  the  depression  of  the  rail,  the  observations 
being  made  at  stations  Nos.  6$  and  17£,  respectively. 

The  differences  in  the  curves  of  depression  of  the  rail  under  these 
two  types  of  locomotives  are  clearly  shown,  although  the  change  in 
position  of  the  station  of  observation  with  reference  to  the  joint  may 
have  modified  the  results  somewhat. 

Diagrams  Nos.  8  to  11,  inclusive,  refer  to  observations  made  on  a 
66-pound  rail  in  side  track  in  Hawthorne  yard. 
This  track  was  laid  on  cinder  ballast  about  8  inches  deep. 
H.  Ex.  92 24 
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Nos.  8  and  9  show  the  depression  of  the  track  under  locomotives  of 
Class  H.  The  more  yielding  character  of  the  cinder  ballast  over  the 
gravel  of  the  preceding  test  is  clearly  shown. 

Locomotive  No.  480,  diagram  No.  8,  had  a  56-inch  boiler,  and  the 
weight  of  the  engine  was  110,000  pounds,  whereas  locomotive  No.  526, 
on  diagram  No.  9,  had  a  60-iuch  boiler,  and  the  weight  of  its  engine 
was  125,000  pounds. 

The  test  illustrated  on  diagram  No.  9  was  made  with  a  tie  removed, 
and  from  this  cause  and  the  somewhat  heavier  engine  a  greater  depres- 
sion of  the  rail  was  observed  in  comparison  with  the  behavior  of  the 
track  as  illustrated  on  diagram  No.  8. 

The  tie  selected  for  removal  was  where  the  spacing  was  rather  closer 
than  usual,  excepting  joint  ties,  the  distance  from  center  to  center  of 
ties  Nos.  9  and  11,  adjacent  ties  in  this  test,  being  only  33  inches;  hence 
this  example  is  probably  not  an  exaggerated  instance  of  such  a  space 
as  might  occur  in  practice. 

Diagrams  Nos.  10  and  11  show  the  fiber  stresses  observed  at  sta- 
tions Nos.  16&  and  10,  both  series  of  observations  being  made  with  the 
same  locomotive. 

The  removal  of  tie  No.  10  raised  the  fiber  stress  from  13,810  pounds 
per  square  inch  to  16,430  pounds  per  square  inch,  in  making  a  direct 
comparison  between  the  two  stations. 

In  the  examples  before  us  the  fiber  stresses  due  to  the  driving  wheels 
and  the  tender  wheels  are  approximately  proportional  to  the  load. 
The  leading  truck  wheels,  however,  give  proportionally  a  higher  aver- 
age fiber  stress  than  the  other  wheels. 

The  relative  greater  effect  of  the  leading  truck  wheels  over  the 
drivers  appeared  also  in  some  earlier  tests,  reported  in  Tests  of  Metals 
for  the  year  1889. 

With  conditions  so  variable  it  is  difficult  to  arrive  at  refined  conclu- 
sions from  the  data  furnished  by  so  few  tests,  but  the  indications  make 
it  appear  disadvantageous  to  allow  an  abrupt  termination  of  the  load 
on  the  rail. 

It  is  expected  that  additional  tests  will  be  made  for  the  purpose 
of  showing  the  relative  severity  of  a  short  wheel  base  where  drivers 
are  used  alone,  and  with  leading  trucks  and  tenders  to  the  rear  of  the 
engine. 

The  disposition  of  the  weights  on  the  wheel  base  may  be  found,  in 
confirmation  of  the  present  indications,  to  exert  a  very  sensible  influ- 
ence on  the  maximum  fiber  stresses,  as  well  as  the  gross  load  on  the 
rail,  and  exert  a  modifying  influence  on  the  locomotive  designs. 

Diagram  No.  12  shows  the  results  of  observations  made  to  determine 
the  correction  necessary  to  compensate  for  the  depression  of  the  bench 
marks  themselves  which  were  used  while  measuring  the  depression  of 
the  rails. 

For  this  purpose  a  cantilever  was  arranged  alongside  of  the  track, 
supported  at  its  nearer  point  10  feet  from  the  rail,  and  comparisons 
made  between  the  height  of  the  cantilever  and  stakes  at  the  side  of 
and  31  inches  from  the  track;  the  stakes  representing  the  bench  marks 
used  in  the  earlier  experiments. 

On  cinder  ballast  that  part  of  the  roadbed  in  which  the  stakes  were 
driven  was  depressed  a  maximum  of  ".049,  and  on  gravel  ballast  the 
maximum  was  ".036. 

Wooden  st*.***  and  iron  bolts  were  driven  different  depths  into  the 
roadbed  with  si.ailar  results;  in  fact,  the  few  observations  which  were 
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made  allowed  the  longer  stakes  to  have  been  quite  as  much  depressed 
as-  tba  shorter  ones  which  did  not  penetrate  the  cinder  ballast. 

Following  oat  the  depression  of  the  roadbed  in  a  lateral  direction, 
011  cinder  ballast,  when  the  middle  driver  of  the  engine  was  abreast  the 
place  of  observation,  there  was  a  measurable  depression  at  a  distance 
of  OL  inches  from  the  rail. 

The  recovery  in  the  depression  of  the  roadbed  was  not  complete 
immediately  upon  the  removal  of  the  engine  from  that  vicinity. 

The  principal  part  of  the  recovery  at  once  took  place;  the  remaining 
portion  of  the  depression,  however,  was  very  sluggish  in  returning. 
The  length  of  time  required  to  effect  complete  resilience  was  not  deter- 
mined. One  observation,  however,  made  nine  minutes  after  the  load 
was  removed  from  the  vicinity,  showed  the  resilience  then  incomplete. 
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BUILDING  MATERIAL. 

The  results  herewith  submitted  form  a  part  of  a .  general  series  of 
tests  on  the  building  material  of  the  country,  which  is  intended  event- 
ually to  include  representative  material  from  each  State  and  Territory. 

The  scope  of  the  tests  with  reference  to  stones,  as  outlined  in  an 
earlier  report  (see  Report  of  Tests,  1890),  will  include  the  usual  com- 
pression tests  of  the  material,  also  transverse  and  shearing  tests,  and, 
furthermore,  researches  into  the  elastic  properties  under  the  influence 
of  compression  loads,  exposure  to  different  degrees  of  heat  in  a  dry 
atmosphere  and  in  the  presence  of  moisture. 

The  effect  of  chemical  treatment  will  also  be  observed. 

In  the  results  which  follow  may  be  seen  how  different  are  the  charac- 
teristics of  the  several  building  stones  which  have  been  examined,  and, 
as  the  investigation  proceeds,  the  significance  of  these  features  may 
become  better  known,  resulting,  it  is  hoped,  in  reaching  such  a  state 
of  knowledge  as  will  definitely  indicate  the  peculiar  properties  of  each 
class  of  stones  and  show  what  features  contribute  toward  durability 
and  what  are  unfavorable  ones. 

The  investigation  therefore  has  two  principal  objects  to  accomplish : 
First,  to  ascertain  the  strength  of  the  material  and  the  accompanying 
physical  phenomena,  and,  second,  to  acquire,  so  tar  as  may  be  devel- 
oped, a  knowledge  of  the  durability  of  the  material  and  what  features 
distinguish  the  better  class  of  stones  over  those  which  experience  has 
shown  do  not  well  resist  deteriorating  influences. 

The  results  first  presented  are  compression  tests  made  on  cubes 
measuring  4  inches  on  each  side. 

The  samples  were  dressed,  hammered,  or  ground  on  all  faces.  Before 
testing,  however,  the  compressed  surfaces  were  faced  with  a  thin  coat- 
ing of  plaster  of  paris  to  improve  the  surfaces  by  securing  a  better  dis- 
tribution of  the  compression  loads  over  the  material. 

In  the  details  of  the  tests  is  found  a  column  in  which  is  recorded  the 
load  under  which  the  specimen  developed  its  first  crack. 

The  time  when  this  first  crack  appeared  differed  considerably  with 
different  stones.  With  some  stones  cracks  began  to  develop  at  one- 
fourth  of  the  ultimate  resistance,  while  with  others  there  was  no  warn- 
ing of  impending  rupture.  Simultaneously  with  the  first  crack  came 
complete  rupture. 

Generally  stones  which  commence  to  develop  cracks  early  are  char- 
acterized by  their  frequent  recurrence  as  the  loads  are  increased  and 
approach  the  ultimate  strength,  when  an  explosive  failure  occurs  in  the 
case  of  hard  rocks,  a  more  gradual  fracture  taking  place  with  the  softer 
stones. 

The  prisms  4"  by  6"  by  24"  were  examined  for  elastic  properties 
under  compression  loads  applied  parallel  to  the  direction  of  the  long 
sides;  these  examples  were  also  used  for  the  coefficient  of  expansion 
determinations  and  the  effects  of  moisture,  after  which  they  are  to  be 
broken  by  transverse  loads. 

The  compressibility  of  the  stones  was  measured  by  means  of  the 
micrometer  shown  ou  the  accompanying  photograph,  which  covered 
a  gauged  length  of  20  inches  on  the  specimen. 

The  ends  of  these  specimens  were  also  faced  with  plaster  of  paris 
and  a  careful  adjustment  made  of  the  specimen  in  the  testing  machine 
to  secure  a  uniform  distribution  of  the  loads  over  the  compressed  sur- 
faces. 
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Micrometer  observations  were  made  under  different  loads,  beginning 
with  an  initial  load  of  100  pounds  per  square  inch. 

Permanent  sets  were  determined  at  intervals,  and  the  behavior  of 
the  stones  noted  while  under  reduced  and  repeated  stresses. 

Stones  have  a  variable  modulus  of  elasticity,  the  rigidity  generally 
increasing  with  the  stresses. 

Two  Tallies  of  the  modulus  are  computed  and  entered  in  the  tabula- 
tion of  the  results.  The  first  value  is  taken  between  two  lower  loads, 
the  second  between  two  higher  loads,  not,  however,  in  the  latter  case 
very  closely  approaching  the  compressive  strength  of  the  material. 

These  observations,  as  well  as  those  relating  to  the  coefficient  of 
expansion  by  heat  and  the  effects  of  moistnre,  were  made  on  the  speci- 
mens intended  for  subsequent  test  with  transverse  loads. 

On  diagram  No.  1  is  graphically  shown  the  behavior  of  different 
classes  of  stones  which  cover  the  range  of  elastic  properties  thus  far 
observed. 

The  most  rigid  stone  under  compression  loads  was  a  sample  of 
marble  (dolomite)  from  Tuckahoe,  N.  T.  Stones  of  intermediate  rigid- 
ity were  several  granites  and  a  sample  of  North  Eiver  bluestone, 
while  the  softest  grades  of  material  examined  were  represented  by  the 
sandstones. 

Numerically  the  Tuckahoe  marble  was  about  seven  times  as  rigid  as 
the  Kibbe  sandstone^— that  is,  to  cause  an  equal  amount  of  compression 
the  Tuckahoe  marble  would  require  seven  times  the  load  placed  on  the 
Kibbe  standstone. 

On  diagram  No.  2  are  curves  of  compressions  of  a  group  of  granites, 
diagram  No.  3  showing  similar  curves  of  marble  and  limestones,  and 
diagram  No.  4  those  of  sandstones. 

Diagram  No.  5  shows  different  classes  of  stones.  The  curves  of  com- 
pression under  ascending  stresses  when  these  loads  were  first  applied 
are  shown,  and  also  the  permanent  sets  which  were  then  developed. 
Additional  curves  show  the  behavior  of  the  stones  under  subsequent 
loads  both  with  ascending  and  descending  stresses. 

Stones  commonly  develop  permanent  sets  under  early  loads,  which 
gradually  increase  in  amount  as  higher  loads  are  applied. 

There  is  a  difference  between  the  curve  under  ascending  and  descend- 
ing stresses,  and  the  divergence  of  these  curves  from  the  same  path 
appears  to  depend  upon  the  maximum  stress  applied  in  each  case. 

The  higher  the  stress  the  wider  apart  are  the  two  curves. 

The  area  between  the  two  curves  of  ascending  and  descending 
stresses  represents,  it  is  supposed,  the  mechanical  work  absorbed  by 
the  internal  frictional  resistance  of  the  material.  Similar  curves  are 
shown  by  overstrained  iron  and  steel  bars,  but  from  this  condition 
there  is  a  tendency  to  recover. 

No  cases  of  recovery  of  stone  samples  have  yet  been  met,  although 
observations  have  not  extended  over  so  wide  an  interval  of  time  with 
this  material  as  in  the  case  of  experiments  with  iron  and  steel  bars. 

Following  the  measurements  of  the  longitudinal  compressibility  of 
the  stones,  the  micrometer  was  placed  on  the  samples  transversely  and 
the  lateral  expansion  determined.  The  ratio  of  lateral  expansion  to 
longitudinal  extension  or  compression  in  the  case  of  steel  has  been  found 
to  be  nearly  ^F. 

Some  of  these  stones  have  a  higher  ratio  than  the  steel,  while  on  the 
other  hand  the  ratio  is  much  smaller  with  some  stones,  being  only  -fa  for 
the  Cooper  sandstone. 
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The  following  are  the  computed  values  of  this  ratio  for  the  stones 
thus  far  tested : 

Branford  granite \ 

Milford  granite i^g 

Troy  granite ^ 

Creole  marble ^ 

Cherokee  marble & 

Etowah  marble sf* 

Kennesaw  marble ^ 

Southern  marble,  Marble  Hill & 

Tuckahoe  marble ^ 

Mount  Vernon  limestone | 

Cooper  sandstone -fr 

Maynard  sandstone $ 

Kibbe  sandstone s1, 

Worcester  sandstone ^ 

The  transverse  tests  were  made  with  the  stones  resting  on  end  sap- 
ports  19  inches  apart  and  loaded  at  the  middle  over  a  bearing  1  inch 
wide. 

The  modulus  of  rupture,  R,  was  computed  from  the  formula  R=*  ^jj 

Shearing  tests  were  made  with  the  stones  resting  upon  blocks  6 
inches  apart  and  loaded  upon  a  plunger  having  a  face  5  inches  wide; 
hence  the  clearance  between  the  sides  of  the  plunger  and  blocks  was 
one-half  inch  on  a  side. 

Before  the  shearing  strength  was  reached  tension  fractures  were 
developed  on  the  under  side  of  the  stone  midway  the  6-inch  free  span, 
and  there  were  instances  in  which  longitudinal  fractures  opened  in 
the  ends  of  the  stones,  corresponding  to  shearing  along  the  grain  in 
the  tests  of  timber. 

These  fractures  occurred  first,  the  direct  shearing  fractures  being  the 
final  ones. 

Modifications  in  the  arrangement  of  the  supporting  blocks  were  made 
and  endwise  movement  of  the  stone  restricted  by  firmly  securing  steel 
blocks  abutting  against  the  ends  of  the  stone.  The  manner  of  failure 
and  order  of  fractures,  however,  remained  as  in  the  first  instance. 

Photographs  follow  the  details  of  the  tests  illustrating  these  fractures. 

An  extended  series  of  observations  has  been  inaugurated  on  the  effect 
of  different  temperatures  and  exposure  to  moisture  on  the  expansion  or 
swelling  of  stones. 

The  transverse  specimens  were  prepared  with  small  plugs  in  one 
face,  20  inches  apart,  which  plugs  were  drilled  and  countersunk  for  the 
purpose  of  establishing  a  definite  gauged  length  which  could  be  subse- 
quently measured  while  the  stones  were  exposed  to  different  conditions. 

The  stones  were  immersed  in  cold  and  in  hot  water  baths  and  in  a 
hot-air  tank,  and  while  in  these  baths  their  gauged  lengths  were 
measured. 

A  reference  bar  for  comparison  of  length  was  kept  at  all  times  in  the 
cold-water  bath,  near  the  temperature  of  the  melting  point  of  ice. 

The  reference  bar  had  drilled  and  countersunk  holes  20  inches  apart, 
similar  to  the  stones. 
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A  micrometer,  mounted  on  a  frame  carrying  conical  points,  was  used 
in  making  the  comparisons  of  lengths.  The  instrument  was  in  a  degree 
protected  from  rapid  changes  in  temperature  by  a  felt  covering. 

The  influence  of  temperature  changes  on  the  length  of  the  microme- 
ter was  eliminated  in  the  results  so  far  as  possible  by  making  a  number 
of  observations  alternately  on  the  reference  bar  and  on  the  stone — 
usually  Ave  on  each  were  taken — and  the  mean  of  these  readings  was 
accepted. 

The  highest  degree  of  accuracy  in  these  measurements  was  appar- 
ently obtained  while  the  stones  were  in  the  cold  water.  Here  the  stones 
and  the  reference  bar  had  the  same  temperature,  and  the  micrometer 
consequently  was  exposed  nearly  to  constant  temperature  conditions. 

The  variations  in  the  apparent  length  of  the  stones  as  compared  with 
the  reference  bar  were  within  one  one  thousandth  of  an  inch;  hence 
.the  mean  results  of  the  Ave  readings  were  believed  to  very  accu- 
rately establish  the  length  of  the  stones  at  this  time. 

While  in  the  hot  baths,  either  in  water  or  in  air,  the  opportunity  for 
accurate  measurements  was  less  favorable,  and  although  there  were 
instances  in  which  the  micrometer  readings  were  taken  with  no  greater 
apparent  variations  than  on  the  cold  stones,  generally,  however,  the 
micrometer  was  sensibly  affected  by  temperature  changes  in  being  used 
alternately  over  the  cold-water  bath  and  then  the  hot  bath,  and  varia- 
tions in  readings  of  nearly  ".0020  were  encountered. 

From  the  progressive  manner  in  which  the  changes  in  the  length  of 
the  micrometer  occurred  during  most  of  the  experiments  it  is  believed 
that  the  final  results  indicate  the  length  of  the  stones  in  the  hot  baths 
with  an  error  of  less  than  one  one-thousandth  of  an  inch. 

A  series  of  diagrams  is  presented  illustrating  the  behavior  of  the 
stones  under  theinfluenceof  the  hot  and  cold  baths  and  how  prolonged 
exposure  to  certain  conditions  affect  their  dimensions. 

The  diagrams  have  curves  graphically  showing  the  changes  in  length 
of  the  stones,  which  are  also  figured,  giving  the  mean  results  of  the 
observations  in  ten-thousandths  of  an  inch. 

These  changes  in  length  refer  in  each  case  to  the  gauged  length  of 
about  20  inches,  as  defined  by  the  plugs  before  described. 

The  initial  readings  were  taken,  with  few  exceptions,  on  the  stones 
before  entering  the  water  baths,  the  specimens  since  received  for 
testing  having  remained  in  the  open  air  exposed  to  ordinary  summer 
temperatures. 

The  columns  on  the  diagrams  headed  " Treatment w  describe  what 
occurred  with  the  stones,  while  the  columns  headed  "Time"  and 
"Temperature"  state  the  interval  of  time  and  temperature  the  speci- 
mens were  exposed  to  the  condition  mentioned  in  the  first  column. 

The  total  effect  produced  was  an  expansion  when  the  curve  is  plotted 
above  the  datum  line;  a  contraction  when  below. 

Diagram  No.  1  shows  the  behavior  of  a  granite  specimen  from  Brand- 
ford,  Conn. 

When  measured  in  air  the  gauged  length  was20".0046,  and  this  was 
the  initial  or  zero  length  as  plotted  on  the  curve. 

After  immersion  in  water  in  the  storage  tank,  and  remaining  there  a 
period  of  eight  days,  the  stone  was  again  measured,  at  which  time  it 
was  found  ".0011  longer  than  at  the  first  measurement,  although  the 
temperature  was  lower  than  in  the  first  instance. 

The  stone  was  next  put  in  the  cold-water  bath,  and  after  a  period  of 
forty  hours  in  the  bath  the  gauge  length  measured  the  same  as  originally. 
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Next  followed  immersion  in  the  hot-water  bath,  and  after  six  hoars 
time  the  stone  showed  an  expansion  of  ".0184.  When  subsequently 
cooled  to  34°  F.  there  remained  a  permanent  expansion  of  ".0043. 

At  a  later  period  the  stone  was  heated  to  a  higher  temperature,  abont 
415°  F.,  the  expansion  appeared  to  be  ".0576,  and  there  remained  a 
'  greater  permanent  set  than  before.  At  87°  F.  the  stone  was  "•0142 
longer  on  the  gauged  length  than  when  originally  measured. 

The  temperatures  of  specimens  in  the  hot-air  tank  are  defined  only 
approximately. 

Temporary  apparatus  was  employed  for  heating,  and  the  higher 
temperatures  were  reached  chiefly  for  the  purpose  of  ascertaining  the 
general  effect  of  these  temperatures  on  the  stones,  and  for  dispelling 
moisture  absorbed  while  in  the  water  baths. 

The  coefficient  of  expansion  for  this  and  the  other  stones  illustrated 
by  this  series  of  diagrams  was  computed  from  the  range  in  tempera-, 
ture  and  the  difference  in  lengths  between  the  two  readings  marked' 
by  asterisks. 

The  contractions  in  length  under  descending  temperatures  were  used 
in  the  computations  on  account  of  permanent  sets  being  generally  devel- 
oped by  the  treatment  given  the  samples. 

In  the  specimen  of  Branford  granite  there  appears  to  be  evidence 
that  two  effects  have  resulted  from  exposure  to  the  baths. 

There  seems  to  have  been  a  slight  swelling  of  the  stone  when  first 
measured  in  the  cold  water  bath  at  34°  F.,  for  the  gauged  length  was 
the  same  as  when  first  measured  in  the  open  air,  notwithstanding  the 
reduction  in  temperature  of  36°  F. 

Then  after  exposure  in  the  hot-water  bath  its  length,  when  returned 
to  the  cold-water  bath,  was  greater  than  before,  and  a  still  greater  per- 
manent set  followed  its  exposure  to  the  hot-air  bath. 

From  these  indications  it  would  appear  that  both  the  absorption  of 
water  and  elevation  of  temperature  tended  to  cause  a  permanent  expan- 
sion of  the  stone. 

The  following  sample  of  Milford  granite  showed  a  similar  behavior: 

After  having  been  heated  to  about  406°  F.  there  was  an  interval  of  a 
number  of  days  in  which  the  stone  remained  part  of  the  time  in  the 
open  air  and  part  of  the  time  in  the  storage  tank  of  water,  and  then 
followed  its  immersion  in  the  cold  and  hot  water  baths,  the  final  meas- 
urement being  taken  while  in  the  cold  bath. 

The  stone  finally  passed  through  the  range  of  temperature  from  34° 
to  212°  and  returned  to  34°  without  additional  set. 

For  the  purpose  of  eliminating  the  effect  of  absorption  of  moisture,  a 
second  specimen  of  Milford  granite  was  prepared  and  placed  in  a  water- 
tight brass  case.  Tubulures  on  the  upper  side  of  the  case  gave  access  to 
the  gauged  length  of  the  specimen. 

This  specimen  was  observed  in  the  water  baths,  from  which  it  ap- 
peared there  was  a  slight  increase  in  length  or  permanent  expansion 
due  to  the  temperature  of  the  hot- water  bath. 

Too  much  reliance  can  not  be  placed  upon  these  indications,  which 
do  not  greatly  exceed  in  amount  the  possible  errors  of  observation ; 
however,  the  apparent  behavior  of  the  stone  harmonizes  with  other 
observations  of  the  series,  and  therefore  inspires  confidence  in  the  reli- 
ability of  the  micrometer  observations. 

The  effect  when  this  stone  entered  the  cold  bath  was  to  diminish  its 
length  over  its  dimension  at  90°  F.,  whereas  the  duplicate  sample  was 
a  little  longer  the  first  time  in  the  cold  water  bath  than  when  in  the 
open  air  at  a  higher  temperature. 
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The  behavior  of  the  specimen  of  Troy  granite,  shown  on  diagram 
No.  4,  was  similar  to  the  first  Milford  granite  specimen. 

The  marble  specimen  from  the  Creole  Quarry  of  the  Georgia  Marble 
Company,  shown  on  diagram  No.  5,  was  heated  in  the  hot-air  tank  to 
the  temperature  of  about  460°  F.,  and  slowly  cooled  in  the  tank  for  the 
purpose  of  ascertaining  the  amount  of  permanent  expansion  caused  by 
this  degree  of  heat,  checking  the  results  obtained  with  the  specimen 
from  the  Cherokee  Quarry  belonging  to  the  same  marble  company, 
shown  in  diagram  6. 

Each  of  the  marbles  shown  on  diagrams  Nos.  5,  6,  and  7  acquired 
large  permanent  expansion,  due  to  exposure  to  temperature  between 
400o  and  500°  F. 

Stones  shown  on  diagrams  Nos.  6  and  7  were  examined  after  exposure 
to  the  temperature  of  boiling  water,  and  at  this  stage  a  decided  per- 
manent set  had  developed,  but  the  higher  temperatures  of  the  hot-air 
bath  proportionately  appeared  to  give  greater  sets. 

These  preliminary  trials  will  be  supplemented  by  a  careful  examina- 
tion of  stones  after  exposure  to  different  temperatures  covering  the  full 
range  to  which  this  class  of  material  may  be  exceptionally  subjected. 
Investigations  of  this  nature  may  be  essential  in  order  to  understand 
the  relative  fire-resisting  qualities  of  stones. 

The  second  specimen  of  marble  from  a  quarry  belonging  to  the  Charles 
River  Stone  Company,  and  located  at  Marble  Hill,  Ga.,  was  tested  in 
an  hermetically  sealed  brass  case. 

The  permanent  expansion  which  this  stone  displayed  after  exposure 
to  the  temperature  of  boiling  water  added  further  confirmation  to  the 
indications  that  a  small  range  of  temperature  causes  an  expansion  of 
these  metamorphic  rocks  which  has  the  appearance  of  being  a  permanent 
change. 

Touching  upon  the  question  of  the  permanence  of  these  expansions — % 
they  are  provisionally  so-called — a  critical  examination  of  the  lengths 
of  the  stones  after  the  lapse  of  a  longer  interval  of  time  than  covered 
by  these  experiments  will  be  necessary  to  demonstrate  whether  there 
is  a  tendency  to  recover  from  these  sets  or  not. 

Diagrams  Nos.  9  and  10  show  the  behavior  of  stones  from  Lee,  Mass., 
and  Tuckahoe,  N.  Y.,  both  of  which  are  dolomites. 

These  appear  to  be  very  slightly,  if  at  all,  expanded  by  the  absorp- 
tion of  water,  and  the  development  of  permanent  sets  is  much  less 
pronounced  than  in  the  marbles  just  described. 

How  far  these  results  are  dependent  upon  the  chemical  composition 
of  the  material  a  more  extended  number  of  tests  will  be  necessary  to 
establish. 

In  these  crystallized  rocks  the  marbles  acquire  much  greater  sets 
when  tested  over  these  experimental  ranges  of  temperatures  than  the 
dolomites. 

The  behavior  of  the  limestones  which  follow  on  diagrams  Nos.  11  and 
12  more  closely  resemble  the  dolomites  than  the  marbles  in  respect  to 
the  development  of  sets,  although  in  chemical  composition  these  lime- 
stones are  intermediate  between  the  two  classes  of  stones  mentioned  in 
respect  to  the  amount  of  magnesia  contained. 

The  Oolitic  limestone  on  diagram  No.  12  had  been  previously  experi- 
mented with,  and  on  the  earlier  occasion  the  coefficient  of  expansion 
appeared  to  be  a- little  lower  than  here  determined. 

The  Monson  slate  shown  on  diagram  No.  13  also  showed  a  slightly 
lower  coefficient  of  expansion  when  that  was  examined  on  an  earlier- 
occasion.    Rej5ort  of  Tests,  1892,  contains  these  earlier  experiments. 
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The  slate  specimen  shows  a  more  uniform  behavior  over  the  range  of 
experimental  temperatures  than  the  stones  hereinbefore  described. 

After  exposure  to  the  hot- water  bath  it  returned  to  its  former  length 
when  placed  in  the  cold  bath,  and  after  exposure  to  the  higher  tem- 
perature of  the  hot-air  bath  its  length  when  cooled  to  90°  F.  showed  a 
nearly  uniform  rate  of  contraction. 

Diagram  No.  14  shows  the  behavior  of  an  Oregon  sandstone  from  the 
Cooper  Sandstone  Quarry,  Douglas  County. 

This  stone  was  remarkable  for  his  behavior  under  the  influence  of 
moisture. 

The  first  observation  on  the  gauged  length  was  made  after  it  had 
been  four  hours  in  the  cold-water  bath. 

The  measurements  were  repeated  again  after  a  farther  interval  of 
forty  hours,  at  which  time  the  stone  had  expanded  ".0130,  the  tempera- 
ture in  the  meautime  having  remained  constant  at  34°  F. 

It  was  then  placed  in  the  hot-water  bath,  and,  after  measuring, 
returned  to  the  cold  water,  when  the  length  had  increased  ".0239. 

The  moisture  was  then  expelled,  in  part  at  least,  by  drying  the  stone 
on  a  screen  placed  over  a  steam  boiler,  where  the  temperature  of  the 
stone  reached  about  110°  F. 

This  drying  off  caused  a  reduction  in  the  amount  of  the  set;  when, 
however,  the  stone  was  again  exposed  to  the  moisture  of  the  cold-water 
bath  the  action  of  the  water  was  renewed,  and  additional  swelling  of 
the  stone  went  on. 

At  the  expiration  of  twenty-two  hours  the  stone  in  the  cold-water 
bath,  at  34°  F.,  had  gained  so  much  that  it  was  longer  than  in  the  hot 
water  at  204°  F. 

At  the  end  of  fifteen  days,  without  change  in  temperature,  the  stone 
appeared  to  have  reached  a  state  in  which  expansion  ceased,  an  addi- 
tional interval  of  twenty  hours  practically  showing  no  change. 

Then  followed  other  exposures  in  the  hot  water,  each  of  which 
appeared  to  increase  the  ability  of  the  stone  to  expand,  until  the  gauged 
length  had  been  increased  the  total  amount  of  ".0512. 

The  stone  was  then  heated  in  hot  air  to  about  410°  F.  At  this  time 
two  opposite  influences  seemed  to  be  at  work;  there  was  the  dilatation 
due  to  the  heating,  and  the  contractile  effect  resulting  from  expelling 
moisture,  hence,  the  total  expansion  on  the  gauged  length  was  only 
".0129  for  an  elevation  in  temperature  of  about  376°  F. 

A  decided  diminution  in  length  was  found  when  the  stone  had  cooled 
in  the  air. 

The  amount  of  set  was  reduced  from  ".0512  when  last  in  the  cold 
water  to  ".0332,  its  present  length  in  air  at  80°  F. 

But  this  diminution  in  length  was  lost  when  the  stone  was  again 
exposed  in  a  water  bath.  It  was  kept  in  the  storage  tank  one  hundred 
and  twenty-seven  hours,  then  placed  in  the  cold-water  bath,  where  it 
remained  three  hundred  and  ten  hours,  gradually  gaining  in  length 
until  the  expansion  was  ".0541. 

It  was  again  placed  in  the  hot-water  bath  and  returned  to  the  cold 
water,  then  went  into  the  storage  tank. 

The  value  of  the  coefficient  of  expansion  of  this  stone  remains  vague 
and  uncertain.  The  computed  value  based  on  the  last  observations  in 
the  hot- water  and  cold-water  bath  is  given  only  as  an  approximation. 

Whereas  with  the  marbles  it  was  shown  that  the  effect  of  heating  was 
to  develop  a  decided  permanent  expansion,  moisture  producing  a  less 
marked  effect,  in  the  case  of  this  sandstone  moisture  causes  a  large 
expansion,  and  heat  diminished  the  permanent  set. 
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The  use  of  the  expression  "permanent  set"  in  connection  with  the 
behavior  of  these  stones  seems  hardly  justifiable.  It  is  used,  however, 
in  the  conventional  sense,  meaning  the  residual  change,  or  what  remains 
of  the  temporary  effect  of  a  given  treatment  when  the  material  is 
returned  to  a  former  state  of  temperature  or  condition. 

Further  investigations  will  be  undertaken  for  the  purpose  of  ascer- 
taining, if  possible,  why  heat  in  one  stone  increases  the  permanent  set 
and  in  another  diminishes  it. 

Experiments  will  be  continued  with  this  particular  sandstone. 

It  is  thought  that  the  sandstones  shown  on  diagrams  Nos.  15, 16, 
and  17  were  each,  in  a  measure,  affected  both  by  heat  and  moisture. 

The  Olympia  sandstone,  shown  on  diagram  No.  19,  evidently  swells 
in  the  water  in  a  decided  manner. 

The  Potomac  red  sandstone  had  been  experimented  with,  and  the 
results  recorded  in  lteport  of  Tests,  1890. 

Its  behavior  indicated  a  very  slight  influence  from  either  heat  or 
moisture  in  respect  to  causing  the  development  of  permanent  sets. 

The  prism  of  DyckerhofPs  cement  was  initially  measured  after  set- 
ting one  day  in  air,  then  measured  after  fifteen  days  setting  in  water, 
and  again  after  remaining  sixty -eight  days  in  the  storage  tank. 

The  results  showed  an  expansion  in  each  case,  due  apparently  to  the 
action  of  the  water  in  addition  to  the  dilatation  by  heat.  After  expos- 
ure to  the  hot- water  bath  the  expansion  was  found  to  be  increased  in 
amount. 

This  specimen  was  set  in  water  and  examined  in  comparison  with  a 
duplicate  prism  set  in  air. 

The  duplicate  prism  was  first  measured  after  setting  fourteen  days 
in  air,  and  the  measurement  repeated  after  a  further  interval  of  fifty- 
three  days. 

The  contraction,  on  the  gauged  length  20".0179,  which  occurred  dur- 
ing this  interval  of  fifty-three  days,  was  ".0128,  the  initial  and  final 
temperatures  being  70°  and  87°  F.,  respectively. 

Applying  a  correction  for  the  changes  in  length  due  to  change  in 
temperature,  using  the  coefficient  ".00000578,  it  would  appear  that  the 
net  contraction  was  ".0148. 
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HATU&AL  STOVES. 
Compression  Tests. 

Stones  from  the  Charles  Hirer  Stone  Company,  Boston  Mass. 
[Quarries  located  as  below  described.] 


No.  of 
test. 


6008 

6900 
6910 
6911 

6912 
6913 

6914 
6915 


6916 
6917 


6918 
6919 


6920 
6921 


6922 
6923 


6924 
6925 


Dimensions. 


Description. 


Mil- 


Milford   granite, 

ford,  Mass 

...do 

....do 

Brandford   granite, 

Brandford,  Conn 

do 

Troy  granite,  Troy, 

"do 


Maynard  sandstone, 
East  Longmeadow, 
Masa 

do 

Kibbo  sandstone.  East 
Longmeadow,  Haas  •  •  - 

do 

Worcester  sandstone, 
East  Longmeadow, 
Mass 

....do 

Southern  marble,  Mar- 
ble Hill,  Ga 

do 

Tuokahoe  marble, 
Tuckahoe,N.Y 

do 

....do 


«•»»"!  c3ssrd 


Inches. 

4.05 
4.05 
4.10 

4.00 
4.04 

4.01 
4.03 


nehes. 

Inches. 

8.99 
4.01 
4.01 

4.05 
4.06 
4.08 

4.02 
4.03 

4.06 
4.03 

4.00 
3.99 

4.05 
4.02 

3.98 
3.98 

3.97 
3.98 

3.99 
3.08 

3.98 
3.98 

4.00 
4.01 


4.00 
|    4.00 

4.04 
4.02 


4.00  I  4.02 
3.99  4.04 
4.00         4.00 


3.98 
3.98 


3.99 
3.98 


4.00 
4.01 

4.04 
4.04 

4.02 
4.02 
4.02 


Sec- 
tional 


16.40 
16.44 
16.73 

16.24 
16.28 

16.24 
16.20 


15.80 
15.84 


15.88 
15.84 


16.00 
16.04 

16.32 
16.24 

16.16 
16.24 
16.08 


First 
crack. 


Pounds. 

263,000 
125,000 
209,000 

97,000 
111,000 

412,000 
382,000 


125,000 
142,000 

150,000 
164,000 


154,500 
146,000 

188,200 
186,400 

98,000 
271,300 
309.100 


Ultimate  strength. 


Total. 


Pounds. 

417, 400 
316,600 
430,600 

252,700 
258,100 

467,200 
382,000 


166,500 
146,100 

159,800 
168,900 


154,500 
158,300 

188,200 
186,400 

188,100 
288,200 
309,100 


Per 

square 

inch. 


Pounds. 

25,451 
19,258 
25,738 

15,560 
15,854 

28,768 
23,580 


10,538 
9,223 

10,063 
10,663 


9.656 
9,869 

11,532 
11,478 

11,640 
17,746 
19,223 


Granite  from  the  Milford  Pink  Granite  Company,  Boston,  Mass. 
[Quarries  at  Milford,  Mass.] 


1 

Dimensions. 

Ultimate  strength. 

1 

1 

area.    |      *"■•»*• 

Total. 

Per 

square 
inch. 

6873 

i 

Inches. ,  Inches. 

4.00        4  01 

Inches. 
4.06 
4,06 
4.01 

So.  in. 
16.28 
16.28 
16.12 

Pounds. 
185,000 
198,000 
165,000 

Pounds. 
360.800 
810, 100 
254,000 

Pounds. 
22,162 
19,047 
15,756 

6874 
6875 

4.03         4.01 
4.01     ■     4.02 

: 
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Granite  from  Ihe  Pigeon  Hill  Granite  Company,  Rookport,  Mans. 


No.  of 
test. 

Harks. 

Dimension*. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate  strength. 

Height. 

Compressed 
surface. 

Total. 

Per 

square 

inch. 

6870 
6871 
6872 

Inches. 
3.99 
2.96 
4.00 

Inches. 
4.00 
3.98 
4.04 

Inches. 
4.04 
4.07 
4.03 

So.  in. 
18.16 
16.20 
16.28 

Pounds. 
94,000 
79,000 
66,000 

Pounds. 
287,200 
335,600 
334,100 

Pounds. 
17,772 
20,716 
20,522 

Samples  6870, 6871,  and  6872  continued  cracking  at  frequent  intervals 
after  the  first  crack  occurred  until  the  ultimate  strength  was  reached. 

Marble  from  the  Georgia  Marble  Company,  Tate,  Ga. 


No.  of 
test. 


6926 
6927 
6928 
6929 
6930 
6931 
6932 


Name  of  quarry. 


Creole .... 
....do.... 
Cherokee . 
....do.... 
Etowah... 
....do.... 
Kenneaaw 
....do.... 


Dimensions. 


Hejght. 


Inches. 
3.99 
4.00 
3.99 
4.00 
4.00 
3.99 
4.00 
4.00 


Compressed 
surface. 


Inches. 
3.99 
4.00 
4.00 
3.99 
4.00 
3.90 
4.01 
4.02 


Inches. 
3.99 
4.00 
8.99 
3.99 
3.99 
3.99 
4.00 
4.00 


Sec- 
tional 

Ultimate 

strength. 

First 
crack. 

Per 

area. 

Total. 

square 
inch. 

So.  in. 
15.92 

Pounds. 

Pounds. 

Pounds. 

165,000 

181, 800 

11,420 

16.00 

248,200 

248,200 

15, 512 

15.90 

214, 100 

214, 100 

13, 415 

15.92 

168,000 

188, 200 

11,822 

15.96 

226,900 

226,900 

14, 217 

15.92 

221,100 

221,100 

13,888 

16.04 

122,300 

134,000 

8,354 

16.08 

172,900 

173,200 

10,771 

Limestone  from  l)r.  A.  G.  Lovell,  Mount   Vernon,  Ky. 
[Quarries  at  Mount  Vernon,  Ky.] 


No.  of 
test. 

Marks. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate  strength. 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

6899 
6900 
6901 
6902 
6903 
6904 
6905 
6906 
6907 

I  

Inches. 
3.98 
3.89 
4.07 
8.99 
4.04 
4.04 
4.03 
3.99 
4.02 

Inches. 
4.03 
3.99 
3.99 
4.11 
4.10 
4.00 
4.01 
4.04 
4.02 

Inches. 
4.12 
4.00 
4.05 
4.02 
4.01 
4.07 
4.07 
4.00 
4.01 

Sq.  in. 
16.60 
15.96 
16.16 
16.52 
16.44 
16.28 
16.32 
16.40 
16.12 

Pounds. 
41,000 
78,000 

116,000 
81,000 
92,000 
94,000 

101,000 
56,000 
98,000 

Pounds. 
87,100 
98,900 
186,900 
160,300 
118,800 
151, 100 
106,000 
103, 400 
107,700 

Pounds. 
5,247 
6,197 

11,566 
9,703 
7,226 
9,281 
6,618 
6,305 
6,681 

I 

I 

II 

II 

II 

Ill 

Ill 

Ill 
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Sandstone  from  th*  Cooper  Sandstone  Quarry,  Douglas  County,  Oreg. 


No.  of 
test. 

Marks. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate  strength. 

™«"j  "sssr- 

Total. 

Per 
square 
inch. 

6040 
0941 
6942 

I 

Inches. 
4.01 
3.99 
4.03 

Inches. 
4.05 
4.10 
4.02 

Inches. 
4.15 
4?  04 
4.17 

Sq.  in. 
16.81 
16.56 
16.76 

Pounds. 
250,000 
151,000 
234,000 

Pounds. 
250, 800 
235,200 
274,300 

Pounds. 
14,920 
14,203 
16,366 

II 

in 

Sandstone  from  the  Olympia  Sandstone  Quarry,  Olympia,  Oreg. 


No.  of 
tent. 

Marks. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate  strength. 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

7175 
7176 
7177 

Inches. 
4.02 
4.03 
4.05 

Indus. 
4.06 
4.07 
4.02 

Inches. 
4.04 
4.03 
4.04 

Sq.  in. 
16.36 
16.40 
16.24 

Pounds. 
154,000 
195,000 
202,900 

Pounds. 
219,900 
197,800 
202,900 

Pounds. 
13,441 
12,061 
12,494 

Sandstone  from  the  Chuckanut  Quarries,  Chuckanut  or  Whatcom,  Wash. 


No.  of 
test. 

Marks. 

Dimensions. 

Sec- 
tional 
area. 

First    . 
crack. 

Ultimate  strength. 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

7178 
7179 
7180 

Inches. 
3.99 
4.09 
4.20 

Inches. 
A.  22 
4.13 
4.21 

Inches. 
4.20 
4.20 
4.23 

So.  in. 
17.72 
17.35 
17.81 

Pounds. 
179,000 
183,000 
192,000 

Pounds. 
182, 100 
221, 900 
197,700 

Pounds. 
10,276 
12,790 
11,100 

NATURAL  STONES. 


COMPRESSIVE  ELASTIC   PROPERTIES. 
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NATURAL  STOVES. 
Brandpord  Granite,  from  Brandford,  Conn. 

No.  6960. 
Length,  24".02. 

Sectional  area,  6".07x4".08=24.76  square  inches. 
Weight,  55$  pounds=162  pounds  per  cubic  foot. 
Gauged  length,  20". 


t«*.i      I  Per  square    Compres- 
lotal-  incV  sion. 


Pounds. 
2,476 
4,952 
9.904 
14,856 
19, 808 
24.760 
37, 140 
49. 520 
61, 900 
74,280 

86,660 
09,040 
111,  420 
123,  800 
136,180 
148,560 
160,940 
173,320 
148,560 
123,800 
99,040 
74,  280 
49,520 
24,760 
24,760 
49, 520 
74,280 
99,040 
123,800 
148. 560 
173, 320 
185. 700 
198,080 
210, 460 

222,840 

235, 220 

222,840 

198,080 

173,  320 

148,560 

123,800 

99,040 

74, 280 

49,520 

24,760 

24.760 

49, 520 

74,  280 

99.040 

123,800 

148,560 

173,  320 

198,080 

173,  320 

198,080 

173,  320 

198,080 

173, 320 

148,560 


Pound*. 

100 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

3,  COO 

3.500 
4,000 
4,500 
6,000 
5,500 
6,000 
6,500 
7,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
7.500 
8.000 
8,500 

9,000 
9,500 
9.000 
8,000 
7,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 
1,000 
2.000 
3,000 
4,000 
5.000 
0,000 
7,000 
8,000 
7,000 
8,000 
7,000 
8,000 
7,000 
6,000 


Inch. 

0. 
.0004 
.0012 
.0020 
.0026 
.0032 
.0045 
.0057 
.0070 
.0082 

.0094 
.0105 
.0117 
.0128 
.0139 
.0152 
.0164 
.0175 
.0156 
.0134 
.0112 
.0091 
.0066 
.0038 
.0033 
,.0059 
.0084 
.0107 
.0131 
.0153 
.0175 
.0186 
.0197 


.0220 

.0232 

.0224 

.0204 

.0183 

.0163 

.0141 

.0118 

.0094 

.0069 

.0042 

.0036 

.0062 

.0088 

.0111 

.0134 

.  0157 

.0179 

.0201 

.0181 

.0201 

.0182 

.0201  + 

.0182 

.0163 


Inch. 
0. 


.0004 


.0006 


.0007 

"."oooY 

.6669" 


.0011 


.0012 


.0012 


.0013 


Initial  load. 


E =8,333, 300  pounds  between  1,000  pounds  and 
3,000  pounds  per  square  inch. 


E = 9, 090,900  pounds  between  7,000  pounds  and 
9,000  pounds  per  square  inch. 

Chips  flaked  off  two  corners. 
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No.  6960— Continued. 


Applied  loads.        1      In  ganged  length. 

1 

Total. 

Per  square '  Compres- 
iuoh.       |       sion. 

Set. 

Remarks.                                     1 

Pound*. 

123,800 
99,040 
74,280 
99,040 
74,280 
99,040 
74,280 
49, 520 
24,760 
24,760 
24,760 

Pound*. 
5,000 
4,000 
3,000 
4,000 
3,000 
4,000 
3,000 
2,000 
1,000 
1,000 
1,000 

Inch. 
.0140 
.0117 
.0094+ 
.0116 
.0094 
.0116 
.0094+ 
.0071 
.0042 
.0037 
.0037 

Inch. 

.0014 
.0014 
.0014 

Lateral  expansion  under  endwise  compressive  loads. 
Transverse  gauged  length,  5£". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Lateral 
expansion. 

Set. 

Pounds. 
2,478 

99, 040 
198,080 

99,040 

99,040 
198,080 

99,040 

Pound*. 
100 
4,000 
8,000 
4,000 
4,000 
8.000 
4,000 

Inch. 

0. 

.0006 
.0013 
.0007 
.0007 
.0013+ 
.0007+ 

Inch. 
0. 

Initial  load. 
Test  discontinued. 

0. 

0. 

building  material — natural  8tone8  and  bricks.     395 

Milford  Granite,  from  Milford,  Mass. 

No.  6959. 
Length,  23".98. 

Sectional  area,  6".06x4".06 =24.60  square  inches. 
Weight,  55£  pounds=162.5  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Inch. 
0. 

Poundi. 

2,460 

4,020 

0,840 

14,760 

10,680 

24,600 

36,900 

49. 200 

61,500 

73,800 

86,100 
98,400 
110, 700 
123,000 
135,300 
147,600 
159,900 

172, 2C0 
147,600 
123,000 
98,400 
73.800 
49,200 
24,600 
24,600 
49,200 
73,800 
98,400 
123,000 
147,000 
123,000 
98. 400 
73,800 
49,200 
24,600 
24,600 
49,200 
73,800 
98,400 
73,  MX) 
49,200 
24,600 

Pounds. 

100 

200 

400 

600 

800 

1,000 

1.500 

2,000 

2,500 

3.000 

3,500 
4,000 
4,500 
5,000 
5,500 
6,000 
6,500 

7,000 
6,000 
6,000 
4.000 
3,000 
2,000 
1,000 
1,000 
2,000 
3,  too 
4,000 
5,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 
1,000 
2,000 
3,000 
4.000 
3,000 
2.000 
1,000 

Inch. 

0. 

.0006 
.0020 
.0031 
.0042 
.0052 
.0070 
.0096 
.0115 
.0131 

.0147 
.0160 
.0174 
.0188 
.0201 
.0216 
.0229 

.0242 

1     ••     ■  ■     -^  " 

Initial  load. 

E=5, 633,800  pounds  between  1,000  pounds 
3.000  pounds  per  square  inch. 

Chips  flew  off  one  corner. 
£=7,843,100  pounds  between  4,000  pounds 
6,000  pounds  per  square  inch. 

and 
and 

.0009 

.0014 

.0017 

.0020 

.0021 

.0025 

.0221 
.0198 

.0174 
.0148 
.0118 
.0081 
.0068 
.0107 
.0139 
.0166 
.0193 
.0218 
.0196 
.0173 
.0147 
.0118 
.0080 
.0068 
.0107 
.0138 
.0166 
.0143 
.0115 
.0078 

.0026 

.0026 

.0026 
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Lateral  expansion  under  endwise  compressive  loads. 
Transverse  gauged  length,  5£". 


Applied  loads. 

In  ganged  length. 

Remarks. 

TotaL 

Per  square 
inch. 

Lateral 
expansion. 

Set. 

Pound*. 

2,460 

49.200 

98,400 

147,600 
98,400 
49,200 
49,200 
98.400 

147,600 
98.400 
49,200 

147,600 

147,600 
49,200 
98,400 

147,600 
98,400 
49,200 

Pounds. 
100 
2,000 
4,000 
6,000 
4,000 
2,000 
2.900 
4,000 
6,000 
4,000 
2,000 
6,000 
6,000 
2,000 
4,000 
6,000 
4,000 
2,000 

Inch. 

0. 

.0002 
.0005 
.0000 
.0006 
.0004 
.0003 
.0006 
.0000 
.0006 
.0003  + 
.0010 
.0010 
.0003+ 
.0006 
.0010 
.0006-f 
.0004 

Inch. 
0. 

Initial  load. 

Test  discontinued. 

.0001 

- 

.0001 

.oooi 

.0001 

.0001 

Milford  Granite,  from  Milford,  Mass. 

No.  6989. 
Length,  24".02. 

Sectional  area,  6".00x3".99=23.94  square  inches. 
Gauged  length,  20". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Remarks. 

Pound*. 
2,304 

4,788 
9,576 
14.364 
19, 152 
23,940 
47,880 
71,820 

95,760 

119. 700 

95,760 

71,820 

47,880 

23,940 

2.394 

23,940 

47,880 

71,820 

95,760 

119, 700 

143,640 

167,580 

191, 520 

215,460 

500.000 

Pounds. 

100 

200 

400 

600 

800 

1,000 

2,000 

3,000 

4,000 
6,000 
4,000 
8,000 
2,000 
1,000 
100 
1,000 
2,000 
3,000 

Inch. 

0. 

.0003 
.0000 
.0015 
.0021 
.0028 
.0056 
.0086 

.0112 
.0137 
.0115 
.0005 
.0071 
.0044 

Inch. 
0. 

Initial  load. 

E  —  7,602,300  pounds  between  1,000  pounds  and 
3,000  pounds  per  square  inch. 

E  =  0,523,800  pounds  between  8,000  pounds  and 

0,000  pounds  per  square  inch. 
Ultimate  strength. 

.0001 
.0004 
.0007 

.0000 

.0010 

.0040 
.0065 
.0000 

4,000    '          .0113 
5,000              .0136 

6,000 
7,000 
8,000 
0,000 

24,644 

.0161 
.0183 
.0206 
.0220 

.0013 
.0015 
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Troy  Granite  from  Troy,  N.  H. 

No.  6961. 
Length,  24".01. 

Sectional  area,  6".03  x  4".04  =  24.36  square  inches. 
Weight,  55f  pounds  =  164.7  pounds  per  cubic  foot. 
Gauged  length,  20". 


Api  lied  load». 


I 


Iu  gauged  length. 


Total. 


Pound*. 
2,436 
4,872 
9,744 
14,616 
19,488 
24,360 
36.540 
48,720 
60,900 
73,080 

85,260 

97,440 

109,620 

121,800 

133,980 

146,160 

158, 340 

170,520 

146,160 

121,800 

97,440 

73,080 

48,720 

24,360 

24,860 

48,720 

73,080 

97,440 

121,800 

146,160 

170,520 

121,800 

73,080 

24,360 

24,860 

73,080 

121,800 

170, 520 

182,700 

194,880 

207,060 

219,240 

231, 420 

243,600 

219, 240 

194.880 

170, 520 

146,160 

121, 800 

97,440 

73,080 

48,720 

24,360 

24,360 

48,720 

73, 080 

97,440 

121,  800 

146, 160 

170, 520 

194,880 

219, 240 

170, 520 

121,800 

73,080 

24,360 


Per  square     Compres- 
inch.  sion. 


Pound*. 

100 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

3,000 

3,500 
4,000 
4,500 
5,000 
5,500 
6.000 
6,500 
7,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
5,000 
3,000 
1,000 
1,000 
3,000 
5.000 
7,000 
7,500 
8,000 

8,500 
9,000 
9,500 
10,000 
9,000 
8,000 
7,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
7,000 
5,000 
8,000 
1,000 


Inch. 

0. 

.0010 
.0030 
.0049 
.0064 
.0079 
.0110 
.0137 
.0160 
.0182 

.0201 
.0219 
.0236 
.0252 
.0269 
.0285 
.0301 
.0317 
.0294 
.0268 
.0240 
.0210 
.0175 
.0127 
.0109 
.0156 
.0195 
.0228 
.0258 
.0289 
.0317 
.0269 
.0211 
.0129 
.0112 
.0198 
.0264 
.0322 
.0335 
.0349 


.0379 
.0394 
.0411 


.0342 
.0316 
.0289 
.0260 
.0227 
.0191 
.0143 
.0122 
.0170 
.0208 
.0242 
.0274 
.  0302 
.0330 
.0358 
.0385 
.0340 
.0288 
.0227 
.0144 


Set. 


Remarks. 


Inch. 
0. 


.0019 


.0029 
.'6634' 


.0040 
.0044* 


.0047 


.0052 


.0054 


.0059 


.0062 


Initial  load. 


£=4,545,400 pounds  between  1,000  pounds  and 
3,000  pounds  per  square  inch. 


E— 7, 692, 300 pounds  between  7,000  pounds  and 
9,000  pounds  per  square  inch. 

Chips  flaked  off  at  one  corner. 


.0065 


.0067 
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Lateral  expansion  under  endwise  compressive  loads. 
Transverse  gauged  length,  .5£". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Lateral            o-.t 
expansion.  | 

Remarks. 

Founds. 
2,436 
121,800 
219,240 
121,800 
121,800 
219, 240 
121,800 
121,800 
219,240 
121, 800 

Founds. 
100 
5,000 
9,600 
5,000 
5,001) 
9,000 
5,000 
5,000 
9,000 
5,000 

Inch.       '.       Inch. 
0.            ,        0. 
.0009    ' 

Initial  load. 

.0017    | 

.0012    >        0. 
0009    i 

.0018    1 

.0012    1          .0001 
.0009-H, 

.0018  ; 

.0012              .0001 

Test  discontinued. 
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Milford  Pink  Granite  from  Milford  Pink  Granite  Company, 

Boston,  Mass. 

No.  6877. 
Length,  24".05. 

Sectional  area,  6".03x4".03=24.3  square  inches. 
Weight,  54f  pounds=161.9  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 


TotaL 


Pounds. 
2,430 
4,860 
9,720 
14,580 
19,440 
24,300 
29,100 
84.020 

38,880 
43, 740 
48,600 
58,320 
68,040 
77,760 
87,480 
97,200 
106,920 
116, 640 
126,360 
136,080 
145,800 
48,600 
97,200 
145,800 
97,200 
48,600 
155,520 
165,240 
174,960 
184,680 
194,400 

204,120 
213,840 
223,560 
233,280 
243,000 
58,320 
2,430 
48,600 
97,200 
145,800 
194,400 
145,800 
97,200 
48,600 
48,600 
97,200 
145,800 
97,200 
48,600 
48,600 
97,200 
4fl,  800 
48,600 


Per  square 
inch. 


Pounds. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 
1,800 
2, 000 
2,400 
2,800 
3,200 
3,600 
4,000 
4,400 
4,800 
.5,200 
5,600 
6,000 
2,000 
4,000 
6,000 
4,000 
2,000 
6,400 
6,800 
7,200 
7,600 
8,000 

8,400 
8,800 
9,200 
9,600 
10,000 
2,400 
100 
2,000 
4,000 
6,000 
8,000 
6,000 
4,000 
2,000 
2,000 
4,000 
6,000 
4,000 
2,000 
2,000 
4,000 
2,000 
2,000 


In  gauged  length. 


Compres- 
sion. 


Inch. 

0. 

.0007 
.0018 
.0029 
.0039 
.0050 
.0059 
.0068 

.0077 
.0086 
.0095 
.0112 
.0127 
.0142 
.0156 
.0171 
.0183 
.0196 
.0208 
.0220 
.0233 
.0115 
.0178 
.0234 
.0185 
.0127 
.0244 
.0256 
.0267 
.0278 


.0312 
.0323 
.0334 
.0344 


Set. 


Inch. 
0. 


.0006 


.0012 


.0021 


.0026 


.0026 


.0027 


.0034 


.0031 


.0031 
.0122 
.0185 
.0240 
.0293 
.0247 
.0196 
.0136 

.0122   

.0186   

.0242 

.0193  I 

.0134      .0032 

.0124  I 

.0187  

.0131  I    .0032 
.0124      .0032  | 


Remarks. 


Initial  load. 


£  =  5,128,000  pounds  between  1,000  pounds  and 
2,000  pounds  per  square  inch. 


£=7,272,700  pounds  between  6,000  pounds  and 
8,000  pounds  per  square  inch. 

Snapping  sound.    Small  pieces  flaked  off  top. 
Bested  15  hours  under  this  load. 


Test  discontinued. 


This  specimen  used  in  transverse  test  No.  203. 
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Granite  from  Pigeon  Hill  Granite  Company,  Rockport,  Mass. 

No.  6876. 
Length,  24". 

Sectional  area,  6".06  x4'  '.01=24.3  square  inches. 
Weight,  54J  pounds=161.5  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 


Total. 


Pounds. 
2,430 
4,800 
9,720 
14,580 
19,440 
24,300 
29,160 
34,020 

88,880 
43, 740 
48,600 
58,320 
68,040 
77,760 
87,480 
97,200 
106,920 
116,640 
126,360 
136, 080 
145,800 
48,600 
97,200 
145,800 
97,200 
48,600 
155,520 
165,240 
174,960 
184,680 
194,400 
48,600 
97,200 
145,800 
194,400 
145,800 
97,200 
48,600 
204, 120 
213,840 
223,560 
233,280 
243,000 
194,400 
145,800 
97,200 
48.600 
48,000 
97,200 
145, 800 
194,400 
243, 000 
252, 720 
262,440 
272,160 
281,880 


291,600 
243,000 
194,400 
145,800 
97,200 
48,600 


Per  square 
inch. 


In  gauged  length. 


Compres- 
sion. 


Pounds. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 
1,800 
2,000 
2,400 
2,800 
3,200 
3,600 
4,000 
4,400 
4,800 
5,200 
5,600 
6,000 
2,000 
4,000 
6,000 
4,000 
2,000 
6,400 
6,800 
7,200 
7,600 
8,000 
2,000 
4,000 
6,000 
8,000 
6,000 
4,000 
2,000 
8,400 
8,800 
9,200 
9,600 
10,000 
8,000 
6,000 
4,000 
2,000 
2,000 
4.000 
6,000 
8,000 
10,000 
10,400 
10, 800 
11,200 
11,600 


12,000 
10,000 
8,000 
6,000 
4,000 
2,000 


Inch. 
0. 

.0002 
.0010 
.0017 
.0025 
.0031 
.0038 
.0044 

.0051 
.0057 
.0063 
.0075 
.0085 
.0095 
.0100 
.0116 
.0125 
.0134 
.0144 
.0153 
.0162 
.0065 
.0116 
.0162 
.0120 
.0071 
.0172 
.0181 
.0190 
.0199 
.0208 
.0066 
.0117 
.0164 
.0209 
.0167 
.0123 
.0075 
.0217 
.0226 
.0235 
.0243 
.0253 
.0213 
.0170 
.0125 
.0075 
.0068 
.0119 
.0165 
.0210 
.0253 
.0261 
.0270 


.0297 
.0258 
.0216 
.0175 
.0129 
.0078 


Set. 


Inch. 
0. 


.0002 


.0004 


.0006 


.0009 


.0009 


.0011 


.0011 


.0011 


.0013 


Remarks. 


Initial  load. 


B=  6,666,700    pounds  between   1.000  pounds 
and  2,000  pounds  per  square  inch. 


^jiuiK    sound,  but   no   cracks   in   sight. 

E  "9,523,800  pounds  between  10,000  pounds 
and  12,000  pounds  per  square  inch. 
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Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds. 
48,600 
97,200 
145,800 
194,400 
243,000 
194,400 
145,800 
97, 200 
48,600 

Pounds. 
2,000 
4,000 
6,000 
8,000 
10,000 
8,000 
6,000 
4,000 
2,000 

Inch. 
.0070 
.0122 
.0168 
.0213 
.0255 
.0215 
.0173 
.0128 
.0078 

Inch. 

Test  discontinued. 

.0015 

This  specimen  used  in  transverse  test  No.  205. 

Georgia  Marble  from  Creole  Quarry. 

No.  6967. 
Length,  23".93. 

Sectional  area,  6".02  x  4".02  =  24.2  square  inches. 
Weight,  57  pounds  =  170  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
2,420 
4,840 
9,680 
14,520 
19,360 
24,200 
48,400 
72,600 

96,800 

121,000 

145,200 

121,000 

96,800 

72,600 

48,400 

24,200 

2,420 

24,200 

48,400 

72,600 

96,800 

121,000 

145,  200 

169,400 

48,400 

24,200 

19, 360 

14, 520 

9,680 

4,840 

2,420 

4,840 

9,680 

14,520 

19,360 

24,200 

48, 400 

24,200 

Pounds. 

100 

200 

400 

600 

800 

1,000 

2,000 

3,000 

4,000 
5,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 
100 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 

2,000 

1,000 

800 

000 

400 

200 

100 

200 

400 

600 

800 

1,000 

2,000 

1,000 

Inch. 

0. 

.0002 
.0006 
.0011 
.0017 
.0024 
.0058 
.0088 

.0113 
:  0138 
.0163 
.0144 
.0126 
.0106 
.0084 
.0057 

Inch. 
0. 

Initial  load. 

£  =  6,896,500  pounds   between  1.000  pounds 
and  3,000  pounds  per  square  inch. 

E  —  9,090,900  between  5,000  pounds  and  7,000 
pounds  per  square  inch. 

.0003 
.0008 
.0009 

.0011 
.0013 

.0015 

.0053 
.0080 
.0103 
.0124 
.0143 
.0164 
.0186 

.0089 
.0060 
.0058 
.0045 
.0036 
.0024 

.0017 

.0023 
.0033 
.0040 
.0048 
.0056 
.0084 
.0058 

.0017 

H.  Ex.  02- 


-26 


402      BUILDING   MATERIAL — NATURAL    STONES    AND   BRICKS. 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5£". 


Applied  loads.        )      In  gauged  length. 


Total. 


Per  square 
inch. 


J'ounds.        Pound*. 


2,420 
48,400 
96,800 
145,  200 
96,800 
48,400 
2,420 
145,  200 
2,420 


100 
2,000 
4,000 
6,000 
4,000 
.2,000 

100 
6,000 

100 


Lateral 
expansion. 


Inch. 

0. 

.  0005 
.  0010 
.0014 
.0010 
.0006 


r 


.0014 


KfMiiarkH. 


Set.        | 


Inch. 


Iuitial  load. 


I  Test  discontinued. 


Georgia  Marble  from  Cherokee  Quarry. 

No.  6968. 

Length,  23".97. 

Sectional  area,  6//.01x4//.02=24.16  square  inches. 
Weight,  56J  pounds=167.8  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 


In  gauged  length. 


T«*»i        Per  square     Comprea- 
Totah  inch.       I       sion. 


Pounds. 

2,416 

4,832 

9,664 

14, 496 

19, 328 

24, 160 

19, 328 

14, 496 

9,664 

4,832 

48, 320 

72, 480 

96,640 
120,  800 
144, 960 

120,  800 

96,640 

72, 480 

48, 320 

24,160 

19,328 

14, 496 

9,664 

4,832 

4,832 

9,664 

14,496 

19,  328 

24,160 


Pounds. 

100 

200 

400 

600 

800 

1,000 

800 

600 

400 

200 

2,000 

3,000 

4,000 
5,000 
6,000 

5,000 

4,000 

3,000 

2,000 

1,000 

800 

600 

400 

200 

200 

400 

600 

800 

1,000 


Inch. 

0. 
.0004 
.0013 
.0020 
.0026 
.0031 
.0027 
.0023 
.0016 
.0010 
.0057 
.0076 

.0095 
.0114 
.0133 

.0116 
.0097 
.0079 
.0060 
.0036 
.0029 
.0025 
.0019 
.0013 
.0011 
.0016 
.0021 
.0027 
.0032 


Remarks. 


Set. 


Inch. 
0. 


.0005 
.0006 
.0006 

.0006+ 
.0008 


Initial  load. 


E— 9,090,900  pounds  between  1, 000  pounds  and 
8,000  pounds  per  square  inch. 


E= 11,764,700  pounds  between4,000pounds  and 
6,000  pounds  per  square  inch. 
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Lateral  expansion  under  endwise  compression  loads. 
Transverse  ganged  length,  5£". 


Applied  loacld. 


In  gauged  length. 


Total.       Pw*l«««       L*1^1  Set, 

w  i       mcn.        oxpausion. , 


Pounds.       Pounds. 


2,416 
48,320 
96,640 
144,960 
96,640 
48, 320 
2,416 
144,960 
2.416 


100 
2,000 
4,000 
6.000 
4,000 
2,000 

100 
6,000 

100 


Remarks. 


Tnch. 

0. 
.0002 
.0005 
.0009 
.0005 
.0003 

Inch. 
0. 

Initial  load. 

0. 

.0009 

0. 

Georgia  Marble  from  Etowaii  Quarry. 

No.  6969. 
Length,  24".0L 

Sectional  area,  6".00  x  4".01 =24.06  square  inches. 
Weight,  56$  pounds=169.8  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 


T«*oi        Per  square 
lotaL     I       inch. 


Pounds. 

2,406 

4,812 

0,624 

14, 436 

19,248 

24,060 

19,248 

14,436 

9,624 

4,812 

2,406 

4,812 

9,624 

14,436 

19,248 

24,060 

48, 120 

72, 180 

06,240 

120, 300 

144,  360 

120, 300 

96,240 

72, 180 

48, 120 

24,060 

19,248 

14. 436 

9,624 

4,812 

2,406 

4,812 

9,624 

14, 436 

19,248 

24,060 

48, 120 

72, 180 

96,240 

120, 300 

144,360 


Pounds. 

100 

200 

400 

600 

800 

1,000 

800 

600 

400 

200 

100 

200 

400 

600 

800 

1, 000 

2, 000 

3,  000 

4,000 

5,000 

G.  000 

5.000 

4;  000 

3,000 

2,000 

1,000 

800 

600 

400 

200 

100 

200 

400 

600 

800" 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 


In  gauged  length. 


Compres- 
Bion. 


Remarks. 


Inch. 

0. 

.0006 
.0015 
.0023 
.0031 
.0038 
.0033 
.0027 
.0020 
.0012 


.0011 
.0018 
.  0025 
.0032 
.0038 
.0067 
.0093 
.0117 
.0141 
.0164 
.0147 
.0130 
.0111 
.0089 
.0062 
.0054 
.0047 
.0038 
.0026 


.  0023 
.0032 
.0039 
.0046 
.  0052 
.0082 
.0105 
.0125 
.0145 
.0165 


Set. 


Inch. 
0. 


.0006 


Initial  load. 


.0010    I  £  =  7.843,100  between  1.000  pounds  and  3,000 

.  0013  pounds  per  square  inch. 

.0015 


.0019 


.0020 


E— 9,756,100  pounds  between  4,000   pounds 
and  6,000  pounds  per  square  inch. 
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Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5£". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  Annare 
incn. 

Lateral 
expansion. 

Set. 

Pounds. 

2,406 

48, 120 

96.240 

144.360 

96,240 

48, 120 

2,406 

48, 120 

96.240 

144. 360 

96,240 

48, 120 

2,406 

144,360 

2.406 

Pounds. 

100 
2,000 
4,000 
6,000 
4,000 
2,000 

100 
2,000 
4,000 
6,000 
4,000 
2,000 

100 
6,000 

100 

Inch. 

0. 

.0004 
.0008 
.0011 
.0009 
.0006 

Inch. 
0. 

Initial  load. 
Test  discontinued. 

.0001 

.0005 
.0008 
.0012 
.0009 
.0006 

.0001 

.0012 

.0001 

building  material — natural  stones  and  bricks.     405 

Georgia  Marble  from  Kennesaw  Quarry, 

No.  6970. 
Length,  23".98. 

Sectional  area,  6".00x  4. "00=24.00  square  inches. 
Weight,  56  pounds=168.1  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sqnare 
inch. 

Com  pros* 
sion. 

Set. 

Pounds. 
2,400 
4,800 
0,600 
14,400 
10,200 
24,000 
48.000 
72,000 

06,000 
120.000 
144,000 

120,000 

06,000 

72, 000 

48,000 

24.000 

10,200 

14,400 

0,600 

4,800 

2,400 

4,800 

0,600 

14.400 

10,200 

24,000 

48,000 

72.000 

,     06, 000 

120,000 

06,000 

72,000 

48.000 

24.000 

10,200 

14,400 

0,600 

4,800 

2,400 

Pounds. 

100 

200 

400 

600 

8U0 

1,000 

2,000 

3,000 

4,000 
5,000 
6,000 

5.000 

4,000 

3,000 

2,000 

1, 000 

800 

600 

400 

200 

100 

200 

400 

600 

800 

1,000 

2,000 

3,000 

4,000 

5,000 

4,000 

3,000 

2,000 

1,000 

800 

600 

400 

200 

100 

Inch. 
0. 

.0011 
.0027 
.  0040 
.  0050 
.  (Hj;>9 
.  GWK) 
.0117 

.0142 
.0107 
.0102 

.0173 
.0155 
.0133 
.0111 
.0081 
.0073 
.  0003 
.0051 
.0034 

Inch. 
0. 

Initial  load. 

E  =  7.547,100  ponnds  between  1,000  pounds  and 
3,000  pounds  per  square  inch. 

E= 8,888,800  pounds  between  4,000  pounds  and 
6,000  pounds  per  square  inch. 

.0010 
.0013 
.0015 

.0017 
.0020 

.  0022 

.0020 
.0043 
.0055 
.0065 
.0073 
.0104 

.0127 

.0150 
.0100 
.0151 
.0130 
.0109 
.  0070 
.0070 
.  0061 
.(H)  .9 
.0031 

.0021 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5£". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sqnare     Lateral 
inch.        expansion. 

Set. 

Pounds. 

2,400 

48.000 

06,000 

144,000 

06,000 

48,000 

2,400 

144,000 

2,400 

144,000 

2,400 

Pounds. 

100 
2, 000 
4,000 
6,000 
4,000 
2,000 

100 
6,000 

100 
6,000 

100 

Inch. 

0. 
.0005 
.  OOUO 
.0013 
.0010 
.0006 

Inch. 
0. 

Initial  load. 

Test  discontinued. 

.0001 

.0014 

.0001 

.0014 

.0002 

406      BUILDING   MATERIAL — NATURAL   STONES   AND   BRICKS. 

Southern  Marble  from  Marble  Hill,  Georgia. 

No.  0965. 
Length,  24".03. 

Sectional  area,  6".02x4".02=24.20  square  inrlies. 
Weight,  56f  pouuds=168.6  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 


Total. 


Per  square 
inch. 


In  ganged  length. 


Compres- 
sion. 


Set. 


Remarks. 


Pounds. 
2.420 
4,840 
9,680 
14,520 
19,360 
24,200 
83,880 
43,560 
48,400 
58,080 
67,760 
72,600 

48,400 

24,200 

2,420 

24.200 

48,400 

72.600 

82.280 

01, 060 

96,800 

72.600 

48,400 

24,200 

2,420 

24,200 

48,400 

72,600 

96,800 

106,480 

116,160 

121,000 

90,800 

72,600 

48,400 

24,200 

2,420 

24,200 

48,400 

72,600 

06,800 

121,000 

130, 680 

140. 360 

145,200 

121.000 

96,800 

72,600 

48,400 

24,200 

2,420 

24,200 

48.400 

72,600 

96.800 

121,000 

145,200 

154,880 

164,560 

169,400 

145,200 
121, 000 
96,800 


Pound*. 

100 

200 

400 

600 

800 

1,000 

1,400 

1,800 

2,000 

2.400 

2,800 

3,000 

2,000 
1,000 

100 
1,000 
2,000 
8,000 
3,400 
8.800 
4,000 
3,000 
2,000 
1,000 

100 
1,000 
2,000 
8,000 
4,000 
4.400 
4,800 
5,000 
4,000 
3,000 
2,000 
1,000 

100 
1,000 
2,000 
8,000 
4,000 
5,000 
5,400 
5,800 
6,000 
5,000 
4,000 
8,000 
2,000 
1,000 

100 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
6,400 
6,800 
7,000 

6,000 
5,000 
4,000 


Inch. 

0. 

.0003 
.0010 
.0017 
.0023 
.0029 
.0040 
.0050 
.0055 
.0064 
.0073 
.0077 

.0060 
.0040 


.0038 
.0J58 
.0078 


.0097 
.0080 
.0063 
.0043 


.0040 
.0061 
.00S0 
.  0098 
.0105 
.0113 
.0117 
.0101 
.0084 
.0067 
.0040 


.0042 
.0064 
.0083 
.0101 
.0118 
.0126 
.0133 
.0137 
.0122 
.0105 
.0088 
.0070 
.0049 


.0046 
.0008 
.0087 
.0103 
.0122 
.0138 
.0147 
.0156 
.0160 

.0143 
.0127 
.0109 


Inch. 
0. 


Initial  load. 


.0007 


.0009 


E  ---  9,090,900  pounds  between  1,000 pounds  and 
3,000  pounds  per  square  inch. 


.0013 


.0019 


Ho  change  in  the  sot  after  R  minutes'  rest. 


E  — 10.810,800  pounds  between  5,000  pounds 
and  7,000  pound »  per  square  inch. 


BUILDING  MATERIAL — NATURAL   STONES   AND   BRICKS.      407 

No.  6965— Continued. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total 

Per  bo  uare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

72,600 

48,400 

24,200 

2,420 

24,200 

48,400 

72,600 

96,800 

121,000 

146,200 

169,400 

146,200 

121,000 

96,800 

72.600 

48.400 

24.200 

2,420 

Pound*. 
8,000 
2,000 
1,000 

100 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 

100 

Inch. 
.0093 

.0074 
.0053 

Inch. 

.  0023 

.0049 
.0071 
.0089 
.0107 

.0125 

.0142 
.016] 
.0144 
.0128 
.0110 
.0093 
.0076 
.0054 



.0024 

i 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length  5£". 


Applied  loads. 

In  ganged  length. 

Remarks. 

TotaL 

Per  square 
inch. 

Lateral 
expansion. 

Sot. 

Pounds. 

2,420 

24,200 

48,400 

72,600 

96,800 

121,000 

145,200 

169,400 

146,200 

121,000 

96,800 

72.600 

48,400 

24,200 

2,420 

169.400 

2,420 

169,400 

2,420 

Pounds. 

100 
1,000 
2,000 
8,000 
4,000 
6,000 
5,000 
7,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 

100 
7,000 

100 
7,000 

100 

Inch. 

0. 
.0001 
.0003 
.0005 
.0006 
.0007 
.0009 
.0010 
.0009 
.0008 
.0006 
.0005 
.0004 
.0002 

Inch. 

0. 

Initial  load. 

Test  discontinued. 

0. 

.0011 

0. 

.0011 

0. 

408      BUILDING   MATERIAL — NATURAL   STONES   AND   BRICKS. 

Tuckahoe  Marble,  from  Tuckahoe,  K".  T. 

Ko.  6966. 
Length,  24". 

Sectional  area,  6".08  x  4".03=24.5  square  inches. 
Weight,  60J  pounds=177.8  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Sot. 

Pounds. 
2,450 
4,900 
9,800 
14,700 
19,600 
24,500 
84,300 
44,100 
40,000 
58,800 
68,600 
73,600 

83,300 

03,100 

98,000 

73,500 

40,000 

24.500 

2,450 

24,500 

49,000 

73,500 

98.000 

107,800 

117,600 

122.500 

132,300 

142, 100 

147.000 

122,500 

98,000 

73. 500 

49,000 

24,500 

2.450 

24,500 

49,000 

73  500 

98,000 

122,500 

147.000 

156.  800 

166,600 

171.500 

181, 300 

101. 100 

196,000 

205.800 

215.600 

220,500 

230, 300 

240.  100 

245,000 

220.500 
196,000 
171.500 
147.000 
122,500 
98,000 
73,500 
49.000 
24.500 
2,450 

Pounds. 

100 

200 

400 

600 

800 

1,000 

1,400 

1,800 

2,000 

2,400 

2,800 

8,000 

8,400 
3,800 
4,000 
3,000 
2,000 
1,000 

100 
1,000 
2,000 
8,000 
4,000 
4,400 
4,800 
5,000 
5,400 
5.800 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 

100 
1,000 
2,000 
3,000 
4,000 
6.000 
6.000 
6,400 
6,800 
7  000 
7.400 
7,800 
8,000 
8,400 
8.800 
9,000 
9.400 
9,800 
10,000 

9,000 
8,000 
7.000 
6,000 
5.000 
4.010 
3,  OK) 
2,000 
1,000 
100 

Inch. 

0. 

.0005 
.0013 
.0020 
.0026 
.0030 
.0035 
.0040 
.0043 
.0046 
.0051 
.0064 

.0059 
.0064 
.0067 
.0055 
.0040 
.0021 

Inch. 
0. 

Initial  load. 

£=13,333,300  pounds  between  1.000  pounds 
and  3,000  pounds  per  square  inch. 

E  — 15,381,000  pounds  between  8.0C0  pounds 
and  10,000  pounds  per  square  inch. 

.0005 

0. 

—.0001 

— . 0001 

.0018 
.0038 
.0053 
.0066 
.0072 
.0077 
.0080 
.0085 
.0089 
.0092 
.0080 
.0066 
.0053 
.0038 
.0019 

0. 

0. 

.0016 
.00<5 
.0050 
.0065 
.0079 
.0001 
.0098 
.0103 
.0106 
.0110 
.0116 
.0119 
.0124 
.0130 
.0134 
.0139 
.0144 
.0147 

.0135 
.0122 
.0109 
.0095 
.0082 
.0067 
.0053 
.0037 
.0018 

.0001 

.0001 

.0002 

.0003 

BUILDING   MATERIAL — NATURAL   STONES    AND   BRICKS.      409 
No.  6966— Continued. 


Applied  loads. 

In  gauged  length. 

Kemarlcs. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Sot. 

Pounds. 

24,500 

49,000 

73.500 

98.000 

122,500 

147,000 

171. 500 

196,000 

220,500 

245,000 

Pounds. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 

Inch. 
.0018 
.0030 
.0051 
.0005 
.0060 
.0093 

Inch. 

.0107 

.0120 
.0134 
.0147 

.OOOi 

Lateral  expansion  under  end  wise  compression  loads. 
Transverse  gauged  length,  5J". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Lateral 
expansion. 

Set. 

Pounds. 
2,450 
24,500 
49,000 
73, 5U0 
98.000 
122.500 
147, 000 
171,  500 
196,000 
220, 500 
245,000 

Pounds. 
100 
1,000 
2.000 
3,0»0 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 

Inch. 

0. 

0. 

.0001 
.0002 
.0003 
.0004 
.0005 
.0006 
.0007 
.0008 

Inch. 
0. 

Initial  load. 

Piece  of  stone  11"  X  4"  X  f"  detached  from 
under  side  of  specimen;  test  discontinued. 

410      BUILDING  MATERIAL — NATURAL  STONES  AND   BRICKS. 

Tuckahoe  Marble,  from  Tuckahoe,  3S".  Y. 

Ko.  6971. 
Length,  24".05. 

Sectional  area,  6".04  x  4".02=24.28  square  inches. 
Weight,  60J  pounds=178.2  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
2,428 
4,856 
9,712 
14,568 
19,424 
24,280 
48,560 
72,840 

97,120 
121,400 
145,680 

121,400 

97,120 

72,840 

48,560 

24,280 

19,424 

14,568 

9,712 

4,856 

2,428 

4,856 

9,712 

14.568 

19,424 

24,280 

48,560 

72,840 

97,120 

121,400 

145,680 

121,400 

97.120 

72,840 

48,560 

24,280 

19, 424 

14,568 

9,712 

4,856 

2,428 

Pounds. 

100 

200 

400 

600 

800 

1,000 

2,000 

8,000 

4,000 
6,000 
6,000 

6,000 

4,000 

3,000 

2,000 

1,000 

800 

600 

400 

200 

100 

200 

400 

600 

800 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

6,000 

4,000 

8,000 

2,000 

1,000 

800 

600 

400 

200 

100 

Inch. 

0. 

.0002 
.0007 
.0015 
.0020 
.0025 
.0041 
.0053 

.0005 
.0077 
.0068 

.0076 
.006*2 
.0049 
.0034 
.0019 
.0015 
.0011 
.0007 
.0003 

Inch. 
0. 

Initial  load. 

E= 13,793,  J  00  pounds  between  1,000  pounds 
and  3,000  pounds  per  square  inch. 

K= 18, 181, 800  ponnds  between  5.000  pounds 
and  6,000  pounds  per  square  inch. 

.0003 
.0003 
.0002 

.0002 
.0002 

.0002 

.0003 
.0004 
.0007 
.0011 
.0015 
.0036 
.0047 
.0060 
.0074 
.0088 
.0074 
.0061 
.0048 

.oo:i4 

.0018 
.0014 
.0010 
.0006 
.0003 

.0002 

, 

.0002 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5£". 


Applied  loads. 

In  ganged  length. 

Remark*. 

Total. 

Per  square 
inch. 

Lateral 
expansion. 

Set. 

Pounds. 

2,428 

48,560 

97,120 

145,680 

97,120 

48,500 

2,428 

145,660 

2,428 

Pounds. 

100 
2,000 
4.000 
6,000 
4,000 
2,000 

100 
6,000 

100 

Jneh. 

0. 

.0001 
.0003 
.0004 
.0003 
.0001 

Inch. 
0. 

Initial  load. 

Test  discontinued. 

0. 

.0004 

0. 
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Limestone  from  Dr.  A.  G.  Lovell,  Mount  Vernon,  Ky. 

No.  6957. 
Marks,  1 1. 
Length,  24".10. 

Sectional  area,  6".05  x  4".12=24.93  square  inches. 
Weight,  48|  pouuds=140.2  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 

• 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pound*. 
2,493 
4,986 
9,972 
14.958 
19,944 
24,930 
29, 916 
34,902 
39, 888 
44, 874 
49,860 

24,930 
2,493 
24,930 
49,860 
54,846 
59,832 
64,818 
69,804 
74.790 

59,832 

49,860 

34, 902 

24,930 

9,972 

2,493 

9, 972 

24,930 

34,902 

49,860 

59, 832 

49, 800 

84, 902 

24,930 

9,972 

2,493 

9,972 

24,930 

34,902 

49, 860 

34, 902 

24,930 

9,972 

2,493 

9,972 

24,930 

34,902 

24,930 

9,972 

2,493 

9,972 

24,930 

9,972 

2,493 

9,972 

2,493 

49,860 

49,860 

49, 860 

49, 860 

49,860 

Pound*. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

1,000 
100 
1,000 
2,000 
2,200 
2,400 
2,600 
2.800 
8,000 

2.400 

2,000 

1,400 

1,000 

400 

100 

400 

1,000 

1,400 

2,000 

2.400 

2,000 

1,400 

1,000 

400 

100 

400 

1,000 

1,400 

2,000 

1,400 

1,000 

400 

100 

400 

1,000 

1,400 

1,000 

400 

100 

400 

1,000 

400 

100 

400 

100 

2,000 

2,000 

2,000 

2,000 

2,000 

Inch. 

0. 

.0007 
.0023 
.  0038 
.0053 
.0068 
.  0083 
.0096 
.0111 
.0126 
.0141 

.0094 

Inch. 
0. 

Initial  loud. 

.0013 

E  =  3, 174,600  pounds  between  1,000  pounds  and 
2,000  pounds  per  square  inch. 

.0023 

.0084 
.0143 
.0155 
.0167 
.0180 
-.  0193 
.0204 

.0182 
.0164 
.0136 
.0112 
.0067 

E  =  3,636,300  pounds  between*2,000  pounds  and 
8, 000  pounds  per  square  inch.                              1 

.0031 

.0053 
.0095 
.0121 
.0154 
.0176 
.  0160 
.0132 
.0110 
.0067 

.0032 

'      .  0053 
.0096 
.0121 
.0154 
.0129 
.0108 
.0065 

.'6032" 

.0054 
.0097 
.0121 
.0103 
.0064 

. 

.  0032 

.0055 
.0098 
.0061 

.  0032 

.0055 

.0032 
0032 
.0033 
.0033 
.0034 
.0034 

.0153 
.0153 
.0154 
.0155. 
.0155   , 

412      BUILDING   MATERIAL — NATURAL   STONES  AND   BRICKS. 

No.  6957— Continued. 


Applied  loads. 

In  gauged  length. 

Remarks. 

I 

Total. 

Per  sonar© 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
49,860 
49,860 
49, 860 
49,860 
49,  860 
84,002 
24,930 
9.972 
2,493 
9,972 
24,930 
84,902 
49,860 
34.902 
24,930 
9,972 
2,493 

Pounds. 

2,000 

2.000 

2,000 

2,000 

2,000 

1,400 

1,000 

400 

100 

400 

1.000 

1,400 

2.000 

1,400 

1,000 

400 

100 

Inch. 
.0156 
.0156 
.  0156 
.0157 
.0156+ 
.0131 
.0111 
.0068 

Inch. 
.0034 
.0035 
.  0035 
.0035 

1 

• 

.0036 

.0058 
.0101 
.0125 
.0157 
.0132 
.0111 
.0069 



• 

.0037 

Teat  discontinued. 

BUILDING   MATERIAL — NATURAL   STONES  AND   BRICKS.      413 

Limestone  from  Dr.  A.  G.  Lovell,  Mount  Vernon,  Ky. 

ffo.  6958. 
Marks,  III. 
Length,  24".01. 

Sectional  area,  6".05  x  4".03=24.38  square  inches. 
Weight,  46f  pounds=:138  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 

In  gauged  longth. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
2,438 
4,876 
0,752 
14,628 
10, 504 
24,380 
29,256 
34.132 
39,008 
43,884 
48,  760 

24, 380 
2,438 
24,380 
48,760 
53, 636 
58, 512 
63,388 
68,264 
73,140 

58,512 

48,760 

34.132 

24,380 

9,752 

2,438 

9,752 

24,380 

34,132 

48,760 

34,132 

24, 380 

9,752 

2,438 

Pounds. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

1,000 
100 
1,000 
2,000 
2,200 
2,400 
2,600 
2,800 
3,000 

2,400 

2,000 

1.400 

1,000 

400 

100 

400 

1,000 

1,400 

2,000 

1,400 

1,000 

400 

100 

Inch. 

0. 

.0010 
.0027 
.0044 
.0059 
.0075 
.0089 
.0103 
.0117 
.0131 
.0145 

.0090 

Inch. 
0. 

Initial  load. 

E  =3,225.800  pounds  between  1,000  pounds  and 
2,000  pounds  per  square  inch. 

E= 3,076,900  pounds  between  2,000  pounds  and 
3,000  pounqs  per  square  inch. 

.0011 

.0019 

.0081 
.  0146 
.0157 
.0171 
.0186 
.0199 
.0214 

.0184 
.0161 
.0126 
.0101 
.0055 

.0023 

.0046 
.0088 
.0113 
.0153 
.0120 
.0096 
.0053 

.0024 

Observations  on  the  lateral  expansion  under  endwise  compressive 
ads. 


loads. 
Transverse  gauged  length,  5£", 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Lateral 
expansion. 

Set. 

Pounds. 

2,438 
24,380 
48,760 
73,140 

2,438 
73,140 

2,438 
73, 140 

2,438 
73,140 

2,438 
73,140 

2,438 

Pounds. 

100 
1,000 
2,000 
3,000 

100 
3,000 

100 
3,000 

100 
3,000 

100 
3,000 

100 

Inch. 
0. 

.0004 
.0009 
.0014 

Inch. 
0. 

Initial  load. 

Test  discontinued. 

.0001 

.0014 

.0001 

.0015 

.0001 

.0015 

.0002 

.0015 

.0002 

414    building  material — natural  stones  and  bricks. 

North  Kiyer  Bluestone. 

No.  6519. 
Length,  24". 

Sectional  area,  6".06x4".03= 24.4  square  inches. 
Gauged  length,  20". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Poundi. 
2,440 
24.400 
48,800 

73,200 
97,600 
122,000 
146.400 
170. 800 

195,200- 
219,600 
244.000 
559, 900 

Pounds. 

100 

1,000 

2,000 

8,000 
4,000 
5,000 
6,000 
7,000 

8,000 
9,000 
10.  (KX) 
22,947 

Inch. 

0. 
.0036 
.0077 

.0122 
.0165 
.0208 
.0247 
.0287 

.0324 
.0360 
.0394 

Inch. 
0. 

Initial  load. 

£=5,268,800  pounds  between  100  pounds  and 
5,000  pounds  per  square  inch. 

E    5.681,800  pounds  between  5,000  pounds  and 
10,090  pounds  per  square  inch. 

Ultimate  strength. 

.0022 

.0032 

building  material natural  stones  and  bricks.    415 

Sandstone    from  Cooper    Sandstone   Quarry,  Douglas 

County,  Oreg. 

No.  6972. 
Length,  24".ll. 

Sectional  area,  6".10x4".21= 25.68  square  inches. 
Weight,  57J  pounds=159.8  pounds  per  cubic  foot. 
Gauged  length,  29". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pound*. 
2,588 
5,136 
10,272 
15,408 
20,544 
25,680 
25,680 
30,816 
35,052 
41,088 
46,224 
51,360 

25,680 
2,568 
25,680 
61,360 
56,496 
61, 632 
66,768 
71,904 
77,040 

51,360 
25,680 

2,568 

2,568 
25,680 
51,360 
77,040 
51,360 
25,680 

2,568 
25,680 
51,360 
77,040 
51,360 
25,680 

2,568 

Pounds. 

100 

200 

400 

600 

800 

1,000 

1,000 

1,200 

1,400 

1.6T0 

1,800 

2,000 

1,000 
100 
1,000 
2,000 
2,200 
2,400 
2,600 
2,800 
3,000 

2,000 
1,000 

100 

100 
1,000 
2,000 
3,000 
2,000 
1,000 

100 
1,000 
2,000 
8,000 
2,000 
1,000 

100 

Inch. 

0. 
.0009 
.0035 
.0055 
.0076 
.0098 
.0104 
.0120 
.0138 
.0156 
.0174 
.0190 

.0138 

Inch. 

0. 

Initial  load. 

E  =2,816,900  pounds  between  1,0C0  pounds  and 
2,000  pounds  per  square  inch. 

E  =  3.225,800  pounds  between  2,000  pounds  and 
3,000  pounds  per  square  inoh. 

After  resting  1  hour. 

.0028 
.0035 

.0050 

.0120 
.0192 
.0206 
.0221 
.0233 
.0251 
.0266 

.0222 
.0160 

.0004 
.0050 

.0131 
.0204 
.0268 
.0224 
.0161 

.0066 

.0138 
.0210 
.0269 
.0224 
.0163 

.0068 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5£". 


Applied  loads. 

In  gauged  length. 

Remarks. 

TotaL 

Per  square 
inoh. 

Lateral 
expansion. 

Set. 

Pounds. 

2,568 
25,680 
51,360 
77,040 
51,360 
25,680 

2,568 
77,040 

2,568 

Pounds. 
100 
1,000 
2,000 
3,000 
2,000 
1,000 

100 

3,000 
100 

Inch, 

0. 

.0001 
.0003 
.0005 
.0003 
.0002 

Inch, 
0. 

Initial  load. 

Test  discontinued. 

0. 

.0005 

0. 

416     building  material — natural  stones  and  bricks. 

Maynard  Sandstone  from  East  Longmeadow,  Mass. 

No.  6963. 
Length,  24".03. 

SectioDal  area,  6".04x3,/.99=24.1  square  inches. 
Weight,  44f  pounds=133.5  pounds  per  cubic  loot. 
Gauged  length,  20". 


Applied  loads. 


Total. 


Per  square 
inch. 


In  ganged  length. 


Compres- 
sion. 


Set. 


Remarks. 


Pound*. 
2,410 
4,820 
9,640 
14,460 
19,280 
24,100 
28,920 
83,740 
38,560 
43,  389 
48, 200 
24,100 
2,410 
24,100 
48.200 
53,020 
57,840 
62,660 
67,480 
72,300 
48.2*0 
24,100 
2,410 
24,100 
48,200 
72,300 
48,200 
24, 100 
2,410 
24,100 
48,200 
72,300 
77, 120 
81,940 
86,760 
91. 580 
96,400 

72,300 
48,200 
24,100 

2,410 
24,100 
48,200 
72,300 
48,200 
24,100 

2,410 


pound*. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

1,000 

100 

1,000 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

2,000 

1,000 

100 

1,000 

2,000 

3,000 

2,000 

1,000 

100 

1,000 

2,000 

8,000 

3,200 

3,400 

8,600 

8,800 

1000 

8,000 
2,000 
1,000 

100 
1,000 
2,000 
3,000 
2,000 
1,000 

100 


Inch. 

0. 
.0049 
.0087 
.0132 
.0164 
.0198 
.0230 
.0250 
.0282 
.0306 
.0328 
.0247 


Inch. 
0. 


Initial  load. 


.0069 


.0227 
.  0333 
.0353 
.0376 
.0398 
.0419 
.0443 
.0373 
.0278 


.0096 


E— 1,941.700  pounds  between  1,000  pounds  and 
2,000  pounds  por  square  inch.  t 


.0248 
.0353 
.0447 
.0378 
.0281 


.0116 


.0252 
.0357 
.0449 
.0469 
.0489 
.0511 
.0531 
.0554 

.0489 
.0410 


.0120 


E =2,127,600  pounds  between  3,000  pounds  and    i 
4,000  pounds  per  inch. 


.0271 
.0378 
.0470 
.0397 
.0300 


.0136 
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Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5£". 


Applied  loads. 

In  ganged  length. 

Remarks. 

• 
Total. 

Per  square 
inch. 

Lateral 
expansion. 

Set. 

PoundM. 

2,410 
24,100 
48,200 
72,800 
90,400 
72,300 
48.200 
24,100 

2,410 
24,100 
48,200 
72,300 
96,400 
72,300 
48,200 
24,100 

2.410 
96,400 

2,410 

Pound: 

100 
1,000 
2,000 
8,000 
4,000 
3,000 
2,000 
1,000 

100 
1,000 
2,000 
3,000 
4,000 
3,000 
2,000 
1,000 

100 
4,000 

100 

Inch. 

0. 

.0007 
.0017 
.0028 
.0042 
.0037 
.0029 
.0020 

Inch. 
0. 

Initial  load. 

Test  discontinued. 

.0003 

.0010 
.0021 
.0031 
.0043 
.0038 
.0031 
.0022 

.0005 

.0044 

.0006 
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Kibbe  Sandstone  from  East  Longmeadow,  Mass. 

No.  6964. 
Length,  24".02. 

Sectional  area,  6".02x4".01 =24.14  square  inches. 
Weight,  44f  pounds=133.4  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

For  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
2,414 
4,828 
9,666 
14,484 
19, 312 
24, 140 
28,968 
03,796 
38,624 
43,462 
48,280 

24,140 

2,414 

24,140 

48,280 

63,108 

57,936 

62,764 

67,592 

72,420 

48,280 

24,140 

2,414 

24,140 

48,280 

72,420 

77,248 

82, 076 

86,904 

91,732 

96,560 

72,420 

48,280 

24,140 

2,414 

24,140 

48,280 

72,420 

96.660 

101,388 

106, 216 

111,  044 

115, 872 

120, 700 

96,560 
72,420 
48,280 
24,140 
2,414 
24,140 
48,280 
72, 420 
96,560 
120, 700 
96,560 
72, 420 
48,280 
24,140 

2,414 

Pounds. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

1,000 
100 
1,000 
2,000 
2,200 
2,400 
2,600 
2,800 
3,000 
2,000 
1,000 
100 
1,000 
2,000 
3,000 
3,200 
3,400 
3,600 
3,800 
4,000 
3,000 
2,000 
1,000 
100 
1,000 
2,000 
3,000 
4,000 
4,200 
4,400 
4,600 
4,800 
5,000 

4,000 
3,000 
2,000 
1,000 
100 
1,000 
2,000 
3,000 
4,000 
5,000 
4,000 
3,000 
2,000 
1,000 

100 

Inch. 

0. 

.0049 
.0123 
.0178 
.0218 
.0254 
.0287 
.0314 
.0339 
.0363 
.0387 

.0295 

Inch. 
0. 

Initial  load. 

E=  1,834,900  ponnds  between  1,000  pounds  and 
2,0  00  pounds  per  square  inch. 

B= 2, 298,800  ponnds  between  4,000  pounds  and 
5,000  pounds  per  square  inch. 

After  10  ininntes'  rest. 

.0100 

.0124 

.0276 
.0388 
.0408 
.0430 
.0451 
.0471 
.0489 
.0414 
.0315 

.0138 

.0289 
.0398 
.0493 
.0513 
.0532 
.0551 
.  0572 
.0591 
.0523 
.0440 
.0336 

.0149 

.0175 

.0304 
.0412 
.0506 
.0591 
.0613 
.0630 
.0650 
.0667 
.0687 

.0623 
.0548 
.0402 
.0352 

.0166 

.0314 
.0425 
.0520 
.0606 
.0691 
.0626 
.0552 
.0467 
.0357 

5        .0172 
\        .0169 
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Lateral  expansion  under  endwise  compression  loads. 
J  ransverse  gauged  length,  5£". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total 

Per  square 
inch. 

Lateral 
expansion. 

Set. 

Pounds. 

2,414 

24,140 

S'280 
72,420 

96,560 

120,700 

96,560 

72,420 

48,280 

24,140 

2,414 

24,140 
48,280 
72,420 
96,560 
120,700 
96,560 
72,420 
48,280 
24,140 
2,414 

Pounds. 
100 
1,000 
2,000 
3,000 
4,000 
5,000 
4,000 
3,000 
2,000 
1,000 
100 

1,000 
2,000 
3,000 
4,000 
5,000 
4,000 
3,000 
2,000 
1,000 
100 

Inch. 

0. 

.0005 
.0014 
.0024 
.0033 
.0045 
.0040 
.0034 
.0027 
.0016 

Inch. 
0. 

Initial  load. 



;:: 

.0003 

No  change  in  set  observed  after  10  minutes' 
rest 

Test  discontinued. 

.0007 
.0015 
.0025 
.0034 
.0046 
.0041 
.0035 
.0028 
.0018 

.0003 

420    building  material — natural  stones  and  bricks. 
Worcester  Brown  Sandstone  from  East  Longmeadow,  Mass. 

No.  6962. 
Length,  24". 

Sectional  area,  6".01x3".99=23.98  square  inches. 
Weight,  45£  pounds=136.6  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 


Total. 


Per  square 
incn. 


In  ganged  length. 


Compres- 
sion. 


Set. 


Remarks. 


Poundi. 
2,398 
4,796 
0,592 
14,388 
19,184 
23, 980 
28,776 
33, 572 
38,368 
43,164 
47,960 

52,756 
67, 552 
62,348 
67,144 
71,940 
47,960 
23,980 
23,980 
47,960 
71,940 
47,960 
23,980 
23,980 
47,960 
71,940 
76, 736 
81, 532 
86, 328 
91,124 
95,920 

71,940 
47,960 
23,980 
23,980 
47,900 
71,940 
95,920 
71, 940 
47,960 

23,980 


Poundi. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 
2,400 
2,600 
2,800 
3,000 
2,000 
1,000 
1,000 
2,000 
3,000 
2,000 
1,000 
1,000 
2,000 
3,000 
3, 200 
3,400 
3,600 
3,800 
4,000 

3.000 
2,000 
1,000 
1,000 
2,000 
3,000 
4,000 
3,000 
'2,000 

1,000 


Inch. 

0. 

.0020 
.0055 
.0085 
.0111 
.0135 
.0155 
.0176 
.0193 
.0211 
.0228 

.0248 
.0265 
.0282 
.0297 
.0313 
.0256 
.0180 
.0158 
.0242 
.0315 
.0257 
.0182 
.0158 
.0243 
.0317 
.0331 
.0346 
.0303 
.0379 
.0394 

.0340 
.0277 
.0106 
.0170 
.0253 
.  0328 
.0397 
.0344 
.0279 

.0198 


Inch. 

0. 


Iuitial  load. 


.0040 


.0051      E— 2,439,000  pounds  between  1,000  pounds  and 
I      2,000  pounds  per  square  inch/ 


.0062 


.0065 


.0074 


.0077 
.0074 


E  =  2,898,500  pounds  between  3,000  pounds  and 
4,000  pounds  per  square  inch. 


After  10  minutes'  rest. 
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Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5£". 


Applied  loads. 

In  ganged  leDgth. 

Remarks. 

Total. 

Per  square 
inch. 

Lateral 
expansion. 

Set. 

Pound  t. 
2,398 
23,980 
47,960 
71,940 
95,920 
71,940 
47,960 
23,980 
11,990 
23,980 
47,960 
71,940 
95,920 
71,940 
47,960 
23,980 
11,990 
11,990 
23,980 

Pound*. 

100 
1,000 
2,000 
3,000 
4,000 
3,000 
2,000 
1,000 

500 
1,000 
2,000 
3,000 
4,000 
3,000 
2,000 
1.000 

500 

500 
1,000 

500 
4,000 

Inch. 

0. 

.0004 
.0009 
.0014 

Inch. 
0. 

Initial  loa& 

No  change  in  set  aftor  10  minutes'  rest. 
Test  discontinued. 

.0021 
.0018 
.0014 



.0008 
.0004 
.0005 
.0009 
.0015 

.0002 

.0022 

.0019 
.  0014 
.0009 
.0005 
.0004 
.0005 
.0004 
.0022 

.0002 

11,990 
95, 920 

.0002 
.0002 

-hh- 


te 


ttti 


-  f- rt-  4--1- 


XL 
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VATUBAL  STONES. 
Transverse  Tests. 

Milford  Pink  Granite  from  Milford  Pink  Granite  Company,  Bo$tonf  Man. 


No. 
of 

test 

Marks. 

Distance 
between 
end  sup- 
ports. 

Dimensions. 

Ultimate  strength. 

Breadth. 

Depth. 

Total. 

Modulus 
of  rup- 
ture, R. 

203 

Inches. 
19 

Inches. 
4.03 

Inches. 
6.03 

Pounds. 
0,020 

Pounds. 
1,746 

Granite  from  Pigeon  Hill  Granite  Company,  Rookport,  Ma$$. 


No.  of 
test. 

Marka. 

Distance 
between 
end  sup- 
ports. 

Dimensions. 

Ultimate  strength. 

Breadth. 

Depth. 

Total. 

Modulus 
of  rup- 
ture, K. 

204 
205 

Inches. 

10 

19 

Inches. 
4.03 
4.01 

Inches. 
6.02 
6.06 

Pounds. 
12,320 
12,480 

Pounds. ' 
2,404 
2,416 

Jar?™  ^c;/?eoeW7w; 
^rczrus  verve  &cs3s. 
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NATURAL  STONES. 
Shearing  Tests. 

Stone*  from  Charlie  River  Stone  Company,  Boston,  Mass. 


No.  of 
tost. 


Description. 


Shearing 
dimensions. 


Shear- 
ing 
area. 


Trans 

verse 

fracture 

developed 

on  ten- 
sion side, 


Shearing  strength . 


Total. 


Ter 
square 
inch. 


Sur- 
faces 
sheared. 


240 

241 

242 

243 

244 
245 

246 

247 

248 

249 

250 

251 

252 

253 

254 

255 


Milford  granite,  Milford, 

Mass. 
....do 

Brandford  granite,  Brand- 
ford,  Conn. 
....do 

Troy  granite,  Troy,  N.  H. . 
do 

Maynard   stone,  East 

Longmeariow,  Mass. 
do 

"Worcester  stone,    East 

Longmeadow,  Mass. 
— do 

Kibbe  stone.  East  Long- 
meadow,  Mass. 
do , 

Southern  marble,  Marble 

Hill.Ga. 
do 

Tuckahoe  marble,  Tucka- 

hoe,  N.  Y. 
....do 


Inches. 
4.02  X  6.03  X  2 

4.02  X  6.01  X  2 
4.04  X  6.01  X  2 

4.03  X  6.01  X  2 

4.03  X  6.00  X  2 
4.06  X  6.02  X  2 

3.99  X  6.01  X  2 

4.02  X  6.00  X  2 

4.00  x  6.00  X  2 

4.00  X  5.98  X  2 

4.00  X  6.00  X  2 

4.00  X  6.00  X  2 

4.02  X  6.00  X  2 

4.02  X  6.00  X  2 

4.02  X  6.01  X  2 

4.02  X  6.00  X  2 


Sq.in. 
48.48 

48.32 

48.56 

4a  44 

48. 36 
48.88 

47.96 

48.24 

48.00 

47.84 

48.00 

48.00 

18.24 

48.24 

48.32 

48.24 


Pounds. 
24,800 

27,300 

18,900 

19,600 

29,000 
34,400 

25,800 

10,900 

22,900 

26,200 

25,100 

29,400 

26,700 

30,300 

29,850 

35,700 


rounds. 
108,400 

138,800 

93,500 

84,400 

107,900 
107,400 

53,700 

02,100 

66,400 

52,700 

47,600 

02,800 

56,100 

72,400 

75,100 

68,800 


Pounds. 
2,236 

2,872 

1,925 

1,742 

2,231 
2,197 

1,120 

1,287 

1,383 

1,102 

992 

1,308 

1,163 

1,501 

1,554 

1,426 


One. 

Two. 

One. 

One. 

One. 
One. 

One. 

Two. 

Two. 

Two. 

Two. 

One. 

One. 

One. 

One. 

One. 


Milford  Pink  Granite  from  Milfoi-d  Pink  Granite  Company,  Boston,  Mass. 


No.  of 
test. 

Marks. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 
square 
inch. 

262 

Inches. 
6. 01  X  4. 02  X  2 

Sq.  in. 
48.32 

Pounds. 
38,300 

Pounds. 
88,200 

Pounds. 
1, 825 

One. 

Granite  from  Pigeon  Hill  Granite  Company,  Bockport,  Mass. 


No.  of 

test. 

Marks. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Trau  b  verse 

fracture 

developed 

on  tension 

side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 
square 
inch. 

203 
264 

Inches. 
6.05X4.00X2 
6.01X4.00X2 

S'j.  in. 
48.  40  • 
48.08 

Pounds. 
45, 400 
88,600 

Pounds. 
99,100 
50,600 

Pounds. 
2,047 
1,052 

i 
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Marble  from  Georgia  Marble  Company,  Tate,  Ga. 


No.  of 
test. 

Description. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 
square 
inch. 

266 

257 
258 
250 

Creole  Quarry  . . . 
Cherokee  Quarry 
Etowah  Quarry.. 
Kennesaw  Quarry 

Inches. 
3.98X6.00X2 
4.00X6.01X2 
4.00X5.99X2 
4.00X5.98X2 

Sq.  in. 
47.76 

48.08 
47.92 

47.84 

Pounds. 
22,700 
21,100 
25,400 
21,300 

Pounds. 
65,400 
59,500 
67,000 
59,400 

Pounds. 
1,369 
1, 237 
1,411 
1,242 

One. 
One. 
One. 
One. 

Limestone  from  Dr.  A.  G.  Lovell,  Mount  Vernon,  Ky. 


No.  of 
tost. 

Description. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 
square 
inch. 

237 
238 
239 

1  Spring  Ledge . 
11 

Inches. 
4.10X6.00X2 
4.00x6.02x2 
3.98X5.95X2 

Sq.  in. 
49.20 
48.16 
47.36 

Pounds. 
25,800 
25, 100 
15,600 

Pounds. 
99,200 
82,400 
65,800 

Pounds. 
2,016 
1,711 
1,389  * 

Two. 
One. 
Two. 

Ill 

Sandstone  from  the  Cooper  Sandstone  Quarry,  Douglas  County,  Oreg, 


No.  of 
tost. 

Marks. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 
square 
inch. 

260 

Inches. 
8.99X6.31X2 

Sq.  in. 
49.00 

Pounds. 
22,500 

Pounds. 
89,700 

Pounds. 
1,831 

Two. 

Sandstone  from  the  Chuckanut  Quarries,  Chuckanut  or  Whatcom,  Wash. 


No.  of 

test. 

Marks. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 
square 
inch. 

1 

1      261 

Inches. 
4.15X6.31X2 

Sq.  in. 
52.37 

Pounds. 
27,000 

Pounds. 
70,800 

Pound*. 
1,352 

Two. 

1 
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CHEMICAL  ANALYSES  OF  STONES,  BRICKS,  AND  CEMENT. 

The  material  for  analyses  was  taken  from  the  following  tested 
specimens: 


Description. 


Compres- 
sion test 
number. 


Granite,  Troy,  N.  H 

Limestone,  Mount  Vernon,  Kv 

Calcite,  World's  Fair  material  from  Idaho 

Sandstone,  Cooper  Quarry,  Oregon 

Sandstone,  Chuckannt  Quarries,  Washington . 

Sandstone,  Olympia  Quarry,  Washington 

Sandstone,  Maynard  Quarry,  Massachusetts. 


uauuowuo,  jaajiuuu  ^iwiij,  jaaaanuuuaciiw. 

Sandstone,  Lem  Creek,  World's  Fair  material  from  South  Dakota 

Lava  stone,  World's  Fair  material  from  Colorado 

World's  Fair  material: 

Shale  from  Arkansas 

Brick  from  Denny  Clay  Company,  Washington 

Brick  from  Peter  Becker,  Minnesota 

Brick ,  red,  from  Minnesota 

Briok,  Swedish,  from  Sweden 

Brick,  Swedish  Are,  from  Sweden 

Brick,  Japanese  fire,  from  Japan 

Cement,  Swedish,  from  the  Sk&nska  Ccinent-Aktiebolaget,  Malmo, 
Sweden 


6913 
6905 
6680 
6940 
7179 
7176 
6915 
6868 
6656 

6654 
6534 
6698 


Ptge. 


*  Mechanical  tests  not  yet  made. 
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EXPANSION  OF  STONES. 


Diagrams  Nos.  1  to  20,  inclusive,  showing  the  effeot  of  treatment  of  stones  in 
water  and  in  air  at  different  temperatures. 
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BRICKS. 

The  tests  of  bricks  have  included  compression,  transverse,  and  shear- 
ing tests  of  the  material.  Tests  of  the  elastic  properties  aud  coefficient 
of  expansion  determinations  will  follow  in  a  subsequent  report. 

The  compression  test  is  the  most  common  mechanical  test  by  which 
the  quality  of  the  material  is  examined. 

The  results  obtained  are  comparable  when  the  tests  are  made  under 
similar  conditions  and  with  brick  of  nearly  the  same  dimensions. 

So  great  is  the  influence,  however,  of  the  testing  machine  in  aiding 
or  reinforcing  the  material,  that  the  results  of  tests  of  single  bricks  com- 
monly accredit  the  material  with  a  much  higher  strength  than  is  avail- 
able in  actual  structures. 

This  reinforcement  in  strength  comes  from  the  frictional  resistance 
between  the  surfaces  of  the  bricks  and  the  flat  steel  compression  plat- 
forms of  the  testing  machine.  When  bricks  are  tested  flatwise  and 
have  surfaces  in  close  contact  throughout  with  the  testing  machine,  the 
tendency  to  fail  by  yielding  laterally  is  sensibly  checked  by  the  friction 
between  the  compressed  surfaces  preventing  the  material  flaking  off 
the  sides  and  assuming  a  truncated,  conical  mode  of  fracture. 

In  the  tests  herein  reported  the  compression  surfaces  were  leveled  by 
a  thin  facing  of  plaster  of  paris,and  an  approximate  uniform  distribu- 
tion of  the  loads  thus  obtained. 

With  some  bricks  this  plaster  cushion  would  possess  nearly  the  same 
compressibility  as  the  bricks  themselves,  but  bricks  differ  very  greatly 
in  elastic  properties;  hence,  this  cushion  can  not  at  all  times  be  equally 
well  adapted  for  its  purpose. 

Practically  plaster  of  paris  has  been  found  to  give  better  results  than 
other  cushions,  and  it  is  believed  that  maximum  results  are  generally 
developed. 

Bricks  tested  on  edge  or  on  end  would  not  derive  so  much  reinforce- 
ment in  strength  from  frictional  resistance  with  the  testing  machine 
platforms,  and  this,  combined  with  a  want  of  perfect  uniformity  in 
strength  of  the  material,  would  tend  to  lower  the  strength  of  bricks 
tested  under  these  conditions  in  comparison  with  bricks  tested  flatwise. 

Bricks  tested  in  pairs,  and  when  three,  four,  or  five  are  tested  together, 
show  a  reduction  in  strength  over  the  tests  of  single  bricks. 

Brick  piers  range  in  strength  from  about  1,000  pounds  per  square 
inch  to  4,500  pounds  per  square  inch,  depending  on  the  quality  of  the 
brick  and  upon  the  dimensions  of  the  pier  and  kind  of  mortar  employed. 
These  values,  it  will  be  observed,  are  much  below  the  average  strength 
of  single  brick  of  good  quality. 

Piers  commonly  fail  by  the  development  of  longitudinal  cracks  caused 
by  the  transverse  fracture  of  the  individual  bricks  composing  the  pier. 

Some  of  the  bricks  fail  partially  by  direct  compression  when,  owing 
to  unequal  distribution  of  load  on  irregular  surfaces,  crushing  in  detail 
occurs. 

437 
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The  manner  of  failure  of  piers  emphasizes  the  importance  of  having 
bricks  with  flat  bed  surfaces  when  high  strength  is  required,  also  in  the 
use  of  strong  mortar  and  securing  as  great  transverse  strength  as 
possible  among  the  bricks. 

Laying  several  courses  of  bricks  before  breaking  joints,  or  placing 
the  bricks  on  edge,  increases  the  transverse  strength  of  the  bricks,  and 
experiments  have  shown  these  modifications  in  the  ordinary  manner  of 
laying  piers  result  in  increased  strength. 

The  present  series  of  compression  tests  is  supplemented  by  trans- 
verse and  shearing  tests. 

After  rupture  by  transverse  loads  the  half  bricks  were  tested  by 
compression. 

A  table  follows  the  details  of  these  tests  showing  the  absorption  of 
water  after  an  immersion  of  one  week  by  certain  of  the  bricks. 
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Bric1c8from  the  Hydraulic  Press  Brick  Company,  St.  Louis,  Mo. 
[The  samples  were  all  medium  hard  burnt.] 


No. 
of 
test. 

Description. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate 
strength. 

Remarks. 

Height. 

Com- 
pressed 
surface. 

Total. 

Per 
square 
inch. 

7079 
7080 
7081 
7082 

7083 

7084 

7085 

7080 

7087 

7088 

7089 

7000 
7091 

Medium  red 

Dark  red 

Inches. 
2.28 
2.27 
2.14 
4.04 

2.35 

2.30 

2.32 

2.28 

2.32 

2.35 

2.36 

2.32 
2.40 

In. 
4.17 
4.02 
4.05 
2.15 

4.12 

4.00 

4.12 

4.08 

4.15 

4.12 

4.22 

4.12 

4.08 

In. 
8.48 
8.33 
8.19 
8.18 

8.31 

8.17 

8.22 

8.22 

8.24 

8.33 

8.35 

8.33 
8.46 

Sa.  in. 
35.36 
33.49 
33.17 
17.59 

34.23 

32.68 

33.87 

33.54 

34.20 

34.32 

35.24 

34.32 
34.52 

Pound: 
156,000 
283,000 
489,000 
185,000 

315,000 

376,000 

268,000 

223,000 

318,000 

265,000 

268,000 

207,000 
261,000 

Pound: 

186,200 
339,900 
582,400 
105,400 

364,300 

571,000 

310,200 

289,100 

455,900 

306,700 

282,600 

279,500 
305,900 

Pound*. 

5,266 
10,149 
17,558 

5,992 

10,643 

17,472 

9,424 

8,620 

13,330 

8,907 

8,019 

8,144 
8,801 

Tested  on 
edgo. 

Paving  stock 

do 

No.  6  stock,  dark 

red. 
No.  10  stock,  dark 

red. 
No.  500  stock,  buff, 

speokled. 
No.  603  stook,  light 

chocolate. 
No.  504  stock,  light 

chocolate,    with 

dark  speckles. 
No.  509  stock,  dark 

buff,  with  darker 

speckles. 
No.  510  stock,  buff, 

with       dark 

speckles. 
No.  511  stook,  light 

buff. 
Brown 

1 

Bricks  from  the  Hydraulic  Press  Brick  Company,  St.  Louis,  Mo. 
[Half  bricks,  fragments  after  transverse  tests  were  made.] 


Dimensions. 

Ultimate  strength. 

No.  of 
test. 

Trans- 
verse test 

Sectional 

First  crack. 

number. 

Height. 

Compressed  surface. 

Total. 

Per  square 
inch. 

Inche*. 

Inches. 

Inches. 

Sq.  inche*. 

Pound*. 

Pounds. 

Pound*. 

7135 

212 

2.23 

3.95 

4.12 

16.27 

148,000 

104.200 

10,092 

7136 

212 

2.23 

3.95 

4.15 

16.39 

160,000 

173,900 

10, 610 

7137 

213 

2.29 

4.00 

4.27 

17.08 

288,000 

300,100 

17,570 

7138 

213 

2.29 

4.00 

3.91 

15.64 

216,000 

278,800 

17,826 

7139 

214 

2.80 

4.11 

4.27 

17.55 

146,800 

150,200 

8,558 

7140 

214 

2.30 

4.11 

3.91 

16.07 

129.000 

135,500 

8,432 

7141 

215 

2.32 

4.13 

3.56 

14.70 

152.000 

152,000 

10,340 

7142 

215 

2.32 

4.13 

4.08 

19.33 

189, 000 

205,400 

10.626 

7143 

216 

2.32 

4.21 

4.18 

17.00 

100,000 

100,200 

5,693 

7144 

216 

2.32 

4.21 

4.22 

17.77 

96,900 

96,900 

5,453 

Bricks  from  the  Chicago  Hydraulic  Press  Brick  Company,  Chicago,  III. 
[Medium  hard  burnt.] 


No. 
of 
test. 

Description. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate 
strength. 

Remarks. 

neight. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

7104 
7105 
7106 

Brown 

Inches. 
2.31 
2.33 
4.07 

In. 
4.11 
4.10 
2.32 

In. 
8.38 
8.42 
8.32 

Sq.in. 
34.44 
34.52 
19.30 

Pound*. 
156,000 
174,000 
100,200 

Pound*. 
105,100 
192,400 
100,200 

Pounds. 
4,794 
5,574 
5,192 

Tested  on 
edge. 

Bed 

do 
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Bricks  from  the  Chicago  Hydraulic  Pre**  Brick  Company,  Chicago,  III. 
[Half  bricks,  fragments  after  transverse  tests  were  made.] 


No.  of 
test. 

Trans- 
verse test 
number. 

Dimensions. 

Sectional 
area. 

First  crack. 

Ultimate  strength. 

Height. 

Compressed  surface. 

Total. 

Per  so  uarc 
inch. 

7157 
7158 
7ir>9 
7160 

223 
223 
224 
224 

Inches. 
2.32 
2. 32 
2.31 
2.31 

Inches. 
4.05 
4.05 
4.06 
4.06 

Inches. 
4.44 
3.89 
4.20 
4.16 

Sq.  inches. 
17.98 
15.75 
17.30 
16.89 

Pounds. 

105.000 
82,300 
59,200 
52, 100 

Pounds. 
107,300 
82,300 
59,200 
52,700 

Pounds. 
5,968 
5.225 
3,422 
3,120 

Brick*  from  the  Omaha  Hydraulic  Pre**  Brick  Company,  Omaha,  Ncbr. 
[Medium  hard  burnt.    Color,  red.] 


1 

No.  of 
test. 

Description. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate 
strength. 

Remarks. 

Height. 

Compressed 
surface. 

Total. 

Per 

square 
inch. 

7118 

Shade  No.  5 

Inches. 
2.33 

In. 
4.04 
4.08 

In. 
8.29 
8.32 

Sq.in. 
33.49 
33.95 

Pounds. 
380,000 
368,000 

Pounds. 
452,500 
438,200 

Pounds. 
13,511 
12,907 

• 

1    7119 

1 

ShadeNo.7 

Brick*  from  the  Omaha  Hydraulic  Pre**  Brick  Company,  Omaha,  Nebr. 
[Half  bricks,  fragments  afVr  transverse  tosts  were  made.] 


No.  of 
test. 

Trans- 
verse test 
number. 

Dimensions. 

Sectional 
area. 

First  crack. 

Ultimate  strength. 

Height. 

Compressed  surface. 

Total. 

Per  square 
inch. 

7163 
7164 

226 
226 

Inches. 
2.38 
2.88 

Inches. 
4.11 
4.11 

Inches. 
4.13 
4.18 

Sq.  inches. 
10.97 
17.18 

Pounds. 
227,000 
212, 000 

Pounds. 
229,800 
231,400 

Pounds. 
13.542 
13,469 

Brick*  from  the  Northern  Hydraulic  Press  Brick  Company,  Minneapolis,  Minn. 
[Specimens  from  the  Menomonie  yard,  Wisconsin.    Medium  hard  burnt.    Dark  red  color.] 


No.  of 
test. 

Description. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate 
strength. 

Remarks. 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

7116 
7117 

Inches. 
2.32 
2.82 

In. 

4.11 
4.08 

In. 
8.42 
8.42 

Sq.in. 
34.61 
34.35 

Pounds. 
166,000 
248,000 

Pounds. 
259,900 
260,200 

Pounds. 
7,509 
7,575 

Dark  red 
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Bricks  from  the  Northern  Hydraulic  Press  Brick  Company,  Minneapolis,  Minn. 
[Half  bricks,  fragments  after  transverse  teat*  were  made.] 


No.  of 

test. 

Trans- 
verse test 
number. 

Dimensions. 

Sectional 
area. 

First  crack. 

Ultimate  strength. 

1 

Height, 

Compressed  surface. 

Total. 

1 

Per  square 

inch.       1 

7161 
7162 

225 
225 

Inches. 
2.32 
2.32 

Inehet. 

4.08 
4.08 

Inehet. 
4.20 
4.22 

Sq.  inehet. 
17.14 
17.22 

Pounds. 
107,000 
112,200 

Pounds.    1    Pound*.  1 
113,500    |          6,621    1 

112,700               6,545 

Bricks  from  the  Fhidlay  Hydraulic  Press  BHck  Company,  Finding,  Ohio. 
[Medium  hard  burnt.] 


No  of 
teat. 

Description. 

Dimensions. 

Sec- 
tional 
area. 

First 
orack. 

Ultimate 
strength. 

i 

Total 

Per 
square 
iuch. 

Remarks. 

7002 
7093 
7094 

12,  dark  red 

18,  dark  red 

14,  dark  red 

Inches.     In. 
2.31  '  4.02 
2.27  1  4.06 
2.27  ;  4.05 

In. 

8.24 
8.16 
8.20 

S'j.in. 
33. 12 
33.13 
33.21 

Pounds. 
2.J8, 000 
259,000 
248,000 

Poundt. 
320,  800 
409,900 
372,000 

Pounds. 
'.),  086 
12, 372 
11,201 

Bricks  from  Eastern  Hydraulic  Press  Brick  Company,  Philadelphia,  Pa.      Works  at 

Winslow,  N.  J. 


No.  of 
test. 


7053 


7054 
7055 


7056 

7057 
7058 
7059 

7060 
7061 
7062 
7063 

7064 


Description. 


Shade  200,  light-buff 

color. 

do 

Shado  210,  slightly 

darker  than  shade 

200. 
....do 

Shade  220,  buff 

....do 

Shade   300,    buff, 

darker. 

....do 

Shade  390,  gray 

do 

Shade  410,  light 

chocolate. 
....do 


Dimensions. 


Height. 


Inches. 
2.21 


2.21 
2.26 


4.00 

2.20 
2.20 
2.18 

4.04 
2.20 
2.22 
2.22 

3.94 


Com- 
pressed 
surface. 


I   Sec- 
tional 


In. 
4.01 


4.00 
4.00 


In. 
8.11 


Sq.  ii 
32.5 


8. 08     32. 32 
8.08  ;  32.32 


2. 18     8. 02 


3.95 
3.07 
4.08 


8.10 
8.08 
8.12 


2.21  J  8.09 
3. 97  8. 16 
8.15 
8.10 


3.08 
3.98 


17.48 


First 
crack. 


Poundt. 
332, 000 

381,000 
371, 000 


162,900 

31.99  !  335,700 
32.08  I  330,000 
33. 13     328, 000 


2.22 


8.19 


17.88 
32.40 
32.44 
32.24 

18.18 


165, 800 
302,  000 
295,  000 
355, 000 

166, 000 


Ultimate 
strength. 


Total. 


Per 
square 
inch. 


Poundt.  Pounds 
481,900     14,818 


509, 100 
445, 100 


162, 900 

519,900 
464, 700 
447, 000 

165,800 
392, 800 
454, 000 
486,200 

180,800 


15,752 
13, 771 


9,819 

16,252 
14,485 
13,492  I 
I 
9,273 
12,123 
13,995 
15,081 

9,945 


Remarks. 


Tested  on 
edge. 


Do. 


Do. 
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Bricks  from  the  Eastern  Hydraulic  Press  Brick  Company,  Philadelphia,  Pa. 
[Half  bricks,  fragments  after  transverse  tests  were  made.] 


Dimensions. 

Ultimate 

strength. 

No.  of 
test. 

Trans- 
verse test 

Sectional 

First  orack. 

number. 

Height. 

Compressed  sur- 
face. 

Total. 

Per  square 
inch. 

Inches. 

Inches. 

Inches. 

8q.  inches. 

Pounds. 

Pound*. 

Pounds. 

7123 

206 

2.25 

4.01 

4.11 

16.48 

174,000 

200,100 

12, 142 

7124 

206 

2.25 

4.01 

4.00 

16.04 

100, 000 

216, 600 

13,504 

7125 

207 

2.22 

3.98 

4.09 

16.28 

175, 000 

200,050 

12,288 

7128 

207 

2.22 

3.98 

3.93 

15.64 

199,000 

216, 100 

13, 817 

7127 

208 

2.18 

4.01 

4.00 

16. 04 

175,000 

242,800 

15,137 

7128 

208 

2.18 

4.01 

4.06 

16.28 

218, 000 

262,600 

16,130 

7129 

209 

2.21 

4.05 

4.00 

16.20 

125,000 

195,300 

12, 055 

7130 

208 

2.21 

4.05 

4.10 

16.60 

149, 000 

204,800 

12, 337 

7131 

210 

2.22 

3.97 

3.52 

13.97 

146,  800 

171,900 

12.305 

7132 

210 

2.22 

3.97 

4.62 

18.34 

187,000 

230,800 

12.584 

7133 

211 

2.  '£S 

4.02 

4.19 

16.84 

159, 000 

212,000 

12,589 

7134 

211 

2.23 

4.03 

3.98 

16.00 

164,000 

210,300 

13, 144 

Bricks  from  Philadelphia  and  Boston  Face  Brick  Company,  Boston,  Mass. 


No.  of 
test. 


7065 
7066 
7067 
7068 

7069 
7070 
7071 
7072 
7073 
7074 
7075 
7076 
7077 
7078 


Description. 


Salmon  color 

....do 

Light  red 

do 

....do 

Dark  red 

....do 

Chocolate  brown 

...do 

Cream  color 

....do 

Buff. 

....do 

Gray 


Dimensions. 


Height. 


Inches. 
2.40 
2.38 
2.28 
3.99 

2.27 
2.28 
2.22 
2.24 
3.90 
2.28 
2.28 
3.91 
2.22 
2.28 


Compressed 
surface. 


In. 
4.23 
4.22 
4.00 
2.29 

3.95 
3.98 
3.81 
3.95 
2.20 
4.00 
4.01 
2.23 
3.91 
3.99 


In. 
8.41 

8.41 
8.09 
8.04 

7.97 
8.05 
7.88 
7.95 
7.74 
8.05 
8.08 
7.90 
7.88 
8.04 


Sec- 
tional 
area. 


Sq.tn. 
35.57 
35.49 
32.36 
18.41 

31.48 
32.04 
30.02 
31.40 
17.03 
32.20 
32.40 
17.62 
30. 81 
32.08 


First 
crack. 


Pounds. 
102,000 
119,000 
182,000 
84,000 

249,000 
222,000 
267,000 
204,000 
182,000 
105,000 
96,500 
83,800 
280,000 
123, 200 


Ultimate 
strength. 


Total. 


Pounds. 
141, 100 
135, 800 
221,500 
108,200 

296,200 
251,060 
366, 100 
243,  800 
289,900 
112, 100 
96,500 
83,800 
320,600 
123,200 


Per 
square 
inch. 


Pounds. 
1,967 
3,826 
6,845 
5,877 

9,409 
7,836 

12,195 
7,764 

17,023 
3,481 
2,978 
4,756 

10,406 
3,840 


Remarks. 


^Forinskle 
{    work. 

Tested  on 
edge. 


Do. 


Do. 


Nos.  7065  and  7066  were  soft  burnt.    The  other  bricks  were  intended 
for  outside  work,  and  were  harder  burnt. 
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Bricks  from  the  Philadelphia  and  Boston  Face  Brick  Company,  Boston,  Mass. 
[Half  bricks,  fragments  after  transverse  tests  were  made.] 


Dimensions. 

Ultimate 

strength. 

No.  of 
test. 

Trans- 
verse test 

Sectional 
area. 

First  crack. 

number. 

Height. 

Compressed  surface. 

Total. 

Per  square 
inch. 

Inches. 

Inches. 

Inches. 

Sq.  inches. 

Pounds. 

Pound*. 

Pounds. 

7145 

217 

2.24 

3.85 

4.74 

18.26 

146,000 

191,300 

10.482 

7146 

217 

2.24 

3.85 

3.15 

12.13 

87.000 

87,500 

7,213 

7147 

218 

2.21 

3.82 

3.55 

13.56 

106,000 

135,600 

10,000 

7148 

218 

2.21 

3.82 

4.30 

16.43 

179,000 

225,700 

13,737 

7149 

219 

2.21 

3.85 

4.43 

17.00 

108,000 

151,500 

8,880 

7150 

219 

2.21 

3.85 

3.43 

13.21 

87,000 

88,200 

6,677 

7151 

220 

2.26 

8.98 

4.09 

16.28 

44,800 

44,800 

2,752 

7152 

220 

2.26 

8.98 

3.90 

15.52 

52,300 

53,390 

3,434 

7153 

221 

2.25 

3.99 

4.02 

16.04 

122,000 

132, 100 

8,236 

7154 

221 

2.25 

3.09 

3.92 

15.64 

127,000 

128,200 

8,197 

7155 

222 

2.26 

3.09 

3.90 

15.56 

38,200 

38.200 

2,455 

7156 

222 

2.26 

3.99 

4.15 

16.56 

48,300 

48,300 

2,916 

Bricks  from  the  Brooke  Terra  Cotta  Company,  Lazearville,  W.  Va. 
[Madetby  the  dry  press  process,  material  called  Columbian  buff  bricks.] 


No.  of 
test. 

Description. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate 
strength. 

Remarks. 

Height. 

Compressed 
surface. 

Total. 

Per 

square 
inch. 

7098 
7099 
7100 

7101 
7102 
7103 

No.  4,  dark  buff.... 
do 

N».  5,  medium  dark 

buff. 
do 

No.  10,  light  buff. . . 
do 

Inches. 
2.42 
2.43 
2.44 

2.42 
2.35 
2.32 

In. 
4.04 
4.05 
4.12 

4.11 
3.98 
3.95 

In. 
8.56 
8.54 
8.57 

8.54 
8.32 
8.24 

Sq.  in. 
34.58 
34.59 
35.31 

35.10 
33.11 
32.55 

Pounds. 
564,000 
265.000 
247,000 

234,000 
158,000 
372,000 

Pounds. 
800,000 
626,000 
346,800 

423,900 
607,200 
612,200 

Pounds. 

23,135 

18.09S 

9,822 

12,077 
18,339 
18,808 

Bricks  from  the  Kelley  Brick  and  Tile  Company,  Minneapolis,  Minn.     Yards  at  Wren 

shall,  Minn. 

[Sand-mold  stiff  mud  brick,  used  for  ordinary  building  purposes  and  sewer  work.] 


No.  of 
test. 

7095 
7096 
7097 

Description. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate 
strength. 

Remarks. 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

Lie  lit  straw  color. . . 

....do 

do 

Inches. 
2.32 
2.32 
2.33 

In. 
3.67 
3.69 
3.61 

In. 

7.88 
7.87 
7.88 

Sq.  in. 
28.92 
29.04 
28.45 

Pounds. 
151,000 
182,000 
218,000 

Pounds. 
238,900 
221,500 
249,900 

Pounds. 
8,261 
7,627 
8,784 
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Bricks  from  the  Mather  Brick  Company  Mankato,  Minn. 

The  following  description  of  these  bricks  was  furnished  by  the 
manufacturers : 

No.  7111  is  a  dry  press  brick,  made  from  the  same  clays  as  the  balance 
of  our  samples  and  burned  in  a  down-draft  kiln.  The  six  remaining 
brick  is  what  we  term  the  soft  mud  sand  brick,  machine  made,  and 
burned  in  the  common  old  Dutch  up-draft  scored  kiln,  taken  from  dif- 
ferent locations  in  the  kiln. 

No.  7112,  soft  brick,  next  to  scoring  on  the  outside. 

No.  7113,  rain  washed  brick,  over  arch  next  to  Are. 

No.  7114,  brick  near  top  of  kiln. 

No.  7115,  brick  near  center  of  kiln. 

No.  7115a,  hard  burned. 

No.  71156,  hard  burned,  4  feet  higher  in  kiln. 

Bricks  from  the  Mather  Brick  Company,  Mankato,  Minn, 


No.  of 
test. 

Description. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate 
strength. 

Remarks. 

Height. 

Com- 
pressed 
surface. 

Total. 

Per 
square 
inch. 

7111 

7112 

7113 

7114 

7115 

7116a 

71156 

Inches. 
2.27 
2.27 
2.19 
2.83 
2.29 
2.32 
2.34 

In. 
4.14 
3.70 
3.60 
3.73 
3.70 
3.69 
3.55 

In. 

8.31 
7.86 
7.67 
7.89 
7.84 
7.85 
7.98 

Sq.in. 
34.40 
29.08 
27.61 
29.43 
29.01 
28.97 
28.33 

Pounds. 

350,000 
27,500 
72,100 
48,000 
28,000 
42,500 
68,200 

Pounds. 

379,900 
28,200 
72,100 
48,200 
28,500 
45,700 
68,200 

Pounds. 
11, 043 
970 
2,611 
1,638 
982 
1,577 
2,407 

Bed 

Light 

Paving  bricks  from  the  Franklin  Paving  Brick  Company,  Franklin,  Pa. 


No.  of 

test. 


Description. 


Dimensions. 


»w*M.o,55=ra 


Sec- 
tional 
area. 


First 
crack. 


Ultimate 
strength. 


Total. 


Per 
squnro 
inch. 


Remarks. 


7107 
7108 


7109 
7110 


Dark  red. 
....do.... 


.do. 
.do. 


Inches.]  In. 
2. 49  4. 11 
4.20  !  2.47 

4.12  ■  2.52 
4.07  i  2.49 


In. 
8.35 
8.23 

8.44 
8.22 


Sq.in. 
34.32 
20.33 

21.27 
20.47 


Pounds. 
92,000 
53,000 

117,000 
118,000 


Pounds. 

728,200 
319, 800 

242,000 
377,700 


Pound*. 

21.218 
15,730 

11,377 
18,451 


Tested  on 
Do. 
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Bricks. 

Absorption  of  water. 


Com* 
prea- 
sion 
teat 
num- 
ber. 


Contributor. 


I 


Hydraulic  Press  Brick  Company,  St. 

Louis 

....do 

....do 

...do 

do 

....do 


7079 

7081 
7082 
7080 
7090 
7091 


7104       Chicago  Hydraulic  Tress  Brick  Com- 
7105 


7119 


7116 


7054 

7057 
7059 
7061 
7064 

7065 

7066 
7067 
7070 
7075 
7078 

7098 
7099 
7100 
7101 
7102 
7103 

7111 

7112 

7115 

7115a 

71156 


pany  . 
-do., 


Omaha  Hydraulic  Proas  Brick  Com- 
pany   


Northern   Hydraulic   Press  Brick 
Company 


Eastern  Hydraulic  Press  Brick  Com- 
pany  

do 

do 

do 

....do 


Philadelphia  and  Boston  Face  Brick 

Company 

do 

do 

do 

do 

do 


Brooke  Terra  Cottn  Company. 

do 

do 

do 

do 

do 


Mather  Brick  Company. 

do 

do 

do 

do 


Weight,  dry 


6.7 

13.4 

8.4 

15.9 

9.4 

18.0 

8.8 

17.2 

5.8 

12.2 

6.3 

13.1 

13.7 

25.4 

26.7 

38.6 

25.4 

37.0 

24.0 

36.0 

21.5 

32.6 

BRICKS. 
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BRICKS. 


Transverse  Tests. 

Bricks  from  the  Hydraulic  Press  Brick  Company,  St.  Louis,  Mo. 


No.  of 
tost. 

• 
Description. 

Distance 
between 
end  sup- 
ports. 

Dimensions. 

Ultimate  strength. 

Breadth. 

Depth. 

Total. 

Modulus 
of  rup- 
ture, K. 

212 
213 
214 
215 
216 

Dark  red 

Inches. 
6 
6 
6 
6 
6 

Inches. 
3.05 
4.00 
4.11 
4.13 
4.21 

Inches. 
2.23 

.  2.29 
2.30 
2.32 
2.32 

Pounds. 
1,645 
1,030 
2,002 
2,118 
1,520 

Pounds. 

754 
833 
820 
868 
604 

No.  10  stock 

No.  500  stock 

No.  504  stock 

No.  510  stock 

The  fragments  were  tested  by  compression  and  recorded  with  the 
tests  of  whole  bricks. 

Bricks  from  the  Chicago  Hydraulic  Press  Brick  Company,  Chicago,  III, 


No.  of 
test 

Description. 

Distance 
between 
end  sup- 
ports. 

i 
Dimensions. 

Ultimate  strength. 

Breadth. 

Depth. 

Total. 

Modulus 
of  rup- 
ture, B. 

223 
224 

Redbrick 

Inches. 
6 
6 

Inches. 
4.05 
4.06 

Inehes. 
2.32 
2.31 

Pounds. 
1,102 
742 

Pounds. 
456 

308 

Brown 

The  fragments  were  tested  by  compression  and  recorded  with  the 
tests  of  whole  bricks. 

Bricks  from  the  Northern  Hydraulic  Press  Brick  Company ,  Minneapolis,  Minn. 


No  of 
test. 

Description. 

Distance 
between 
end  sup- 
ports. 

Dimensions. 

Ultiuiuto  strength. 

Breadth. 

Depth. 

Total. 

Modulus 
of  rup- 
ture, K. 

225 

Dark  red 

Inches. 
6 

Inches. 
4.08 

Inches. 
2.32 

Pounds. 
1,110 

Pounds. 
455 

The  fragments  were  tested  by  compression  and  recorded  with  the 
tests  of  whole  bricks. 
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Bricks  from  the  Omaha  Hydraulic  Press  Brick  Company,  Omaha,  Nebr. 


Hoof 

Description. 

Distance 
between 
end  sap- 
ports. 

Dimensions. 

Ultimate  strength. 

Breadth. 

Depth. 

Total. 

Modulus 
of  rup- 
ture, B. 

226 

Shade  6 

6 

Inchss. 
4.U 

Inehss. 
2.38 

Pounds. 
8,216 

Pounds. 
1,244 

The  fragments  were  tested  by  compression  and  recorded  with  the 
tests  of  whole  bricks. 

Bricks  from  the  Eastern  Hydraulic  Press  Brick  Company,  Philadelphia,  Pa. 


No.  of 
test. 

Description. 

Difttance 
between 
end  sap- 
ports. 

Dimensions. 

Ultimate  strength. 

Breadth. 

Depth. 

Total. 

Modulus 
of  rap- 
tare,  It. 

206 

207 
208 
209 
210 
211 

Shade  200 

Inches. 

Inches. 
4.01 
8.98 
4.01 
4.05 
8.97 
4.03 

Inches. 

•  2.25 
2.22 
2.18 
2.21 
2.22 
2.23 

Pounds. 
2,110 
2,685 
2,257 
1,660 
2,258 
2,163 

Pounds. 

936 
1,232 
1,066 

756 
1,038 

974 

Shade  210 

Shade  220 

Shade  300 

Shade  390 

Shade  400 

The  fragments  were  tested  by  compression  and  recorded  with  the 
tests  of  whole  bricks  from  this  lot. 


Bricks  from  the  Philadelphia  and  Boston  Face  Brick  Company,  Boston,  Mass. 


No. 
of  test 

Description. 

Distance 
between 
end  sup- 
ports. 

Dimensions. 

Ultimate  strength. 

Breadth. 

Depth. 

TotaL 

Modulus 
of  rup- 
ture, B. 

217 
218 
219 
220 
221 
222 

Light  red 

Inchss. 

8.85* 
8.82 
8.85 
8.98 
3.99 
8.99 

Inehss. 
2.24 
2.21 
2.21 
2.26 
2.25 
2.26 

Pounds. 
1,686 
2,160 
1,548 
1,284 
1,926 
810 

Pounds. 
785 
1,048 
741 
568 
858 
858 

Dark  red 

Chocolate  brown .... 
Cream 

Boff ,. 

Gray 

The  fragments  were  tested  by  compression,  and  recorded  with  the 
tests  of  whole  bricks* 
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BRICKS, 
Shearing  Tests. 

Bricks  from  the  Hydraulic  Press  Brick  Company,  St.  Louis,  Mo. 


455 


No.  of 

test. 

Description. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 
square 
inch. 

230 
231 
232 

No.  6  stock 

No.  511  stock.... 
Brown  color 

Inches. 
2.34X4.14X2 
2.32x4.13x2 
2.38X4.02X2 

Sq.  inches. 
19.37 
19.16 
19.21 

rounds. 
6,500 
4,300 
5,150 

Pounds. 
10,580 
12,300 
20,120 

Pounds. 
1,011 
042 
1,047 

One. 
Two. 
One. 

Brick  from  the  Chicago  Hydraulic  Press  Brick  Company,  Chicago,  III. 


No.  of 
test. 

Description. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 

square 
inoh. 

235 

No.  10,  red 

Inches. 
2.27X3.99X2 

Sq.  inches. 
18.11 

Pounds. 
4,600 

Pounds. 
14,100 

Pounds. 
784 

One. 

Brick  from  the  Northern  Hydraulic  Press  Brick  Company,  Minneapolis,  Minn. 


No.  of 
test. 

Description. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 
squaro 
inch. 

236 

No.  4,  dark  red . . 

Inches. 

2.82X4.08X2 

Sq. inches. 
18.93 

Pounds. 
8,750 

Pounds. 
13,520 

Pounds. 
714 

One. 

Bricks  from  the  Eastern  Hydraulio  Press  Brick  Company,  Philadelphia,  Pa. 


No.  of 
test. 

Description. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tennion 

side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 
square 
inch. 

227 
228 
229 

Shade  210 

Shaile  220 

Shade  390 

Inches. 
2.23X3.90X2 
2.21X3.97X2 
2.20X3.96X2 

Sq. inches. 
17.80 
17.55 
17.42 

Pounds. 
4,800 
7,000 
10, 100 

Pounds. 
20,780 
19,250 
17,220 

Pounds. 
1,167 
1,097 
988 

One. 
One. 
Two. 

Bricks  from  the  Philadelphia  and  Boston  Face  Brick  Company,  Boston,  Mass. 


No.  of 
test. 

"Description. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracturo 

developed 

on  tension 

side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 
square 
inoh. 

233 
284 

Gray  color 

do 

Inches. 
2.26X3.99X2 
2.26x3.95X2 

8q.  inches. 
18.03 
17.85 

Pounds. 
4,500 
4,100 

Pounds. 
7,800 
11,400 

Pounds. 
433 
639 

Two. 
One. 
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WOODS. 


COMPRESSION   TESTS 


WOODS— COMPRESSION  TESTS. 

At  the  close  of  the  World's  Columbian  Exposition  samples  of  wood 
were  contributed  for  tests  from  the  States  of  Kentucky,  Florida,  and 
California,  and  a  railway  tie  from  the  New  South  Wales  exhibit. 

The  Kentucky  samples  were  from  trees  all  of  which  were  cut  in  the 
month  of  April,  181)3.  The  samples  were  immediately  shipped  to  the 
Exposition  in  an  unseasoned  condition,  where  they  remained  during 
the  Exposition  without  adequate  opportunity  for  seasoning. 

The  tests  were  made  sixteen  months  after  the  trees  were  felled,  and 
some  of  the  samples,  mentioned  in  the  details  of  the  tests,  showed 
unseasoned  wood. 

The  results  on  this  account  must  be  accepted  as  rather  understating 
the  strength  of  the  woods  represented. 

The  samples  of  cabbage  palm  from  Florida  and  redwood  from  Califor- 
nia were  in  a  partially  seasoned  state  when  tested. 

Exceptional  strength  was  developed  by  the  iron  bark  tie  from  New 
South  Wales,  the  ultimate  strength  reaching  8,738  pounds  per  square 
inch. 

All  the  wood  samples  were  tested  endwise  the  grain. 
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WOODS — COMPItKSSION   TESTS. 
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Cabbage  Palm  from  Florida. 
No.  6856. 

This  tree  stood  in  front  of  Florida  bailding. 

Felled  November  2, 1893;  tested  four  and  one-half  months  later. 

Total  height  of  tree,  12'. 

Diameter  at  ground,  14£"s 

Diameter  at  top,  9". 


«o€a 


*« 


108.80 


Weight  (includes  bark),  2,18  pounds. 
Weight  per  cubic  foot,  46.7  pounds. 

Diameters  over  the  bark,  { J™  ^  $?* 

Sectional  area  (minimum),  50.27  square  inches. 
This  specimen  was  not  straight;  maximum  deflection  from  a  straight 
line  drawn  from  end  to  end  of  log,  1J". 
Compression  measurements  taken  over  end  of  log. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Poundt. 
1,000 
4,000 
10,000 
15,000 
20,000 
25,000 
30,000 
83.000 
33,600 
88,000 
23,000 

Poundt. 

Jnehei. 
0. 

.03 
.08 
.11 
.14 
.17 
.22 
.37 
.62 
2.00 
4.80 

Inch. 

Initial  load. 

Ultimate  strength. 

After  passing  the  ultimate  strength. 

756 

Failure  occurred  at  the  smaller  end  of  the  log.  The  fibers  were 
crushed  at  the  immediate  end. 

There  was  a  decided  yielding  of  the  log  under  33,600  pounds,  but 
after  further  yielding  the  load  rose  to  38,000  pounds,  the  maximum 
stress  reached. 

Along  6  inches  in  length  of  the  log  the  fibers  were  crushed,  and  lat- 
eral movement  occurred  at  this  end. 

About  1  quart  of  sap  flowed  from  the  wood  at  the  part  crushed. 

Four  feet  in  length  taken  along  the  middle  and  straightest  part  of 
the  log  were  cut  out  to  be  retested  after  further  seasoning.  This  piece 
weighed  127£  pounds  when  cut  out. 
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Redwood  From  California. 
No.  6867. 

Grown  in  Santa  Crnz  Mountains. 

Felled  March,  1893;  tested  one  year  later. 


< 73730 

> 

t 

si 

as 
1 

t 

Weight  (includes  bark  about  §"  thickness)  306  pounds. 

Weight  per  cubic  foot,  59.4  pounds. 

Average  rate  of  growth,  10  rings  per  inch. 

Total  number  of  rings  of  growth  61,  of  which  44  are  heart  wood  and 
17  are  sap  wood. 

Sectional  area  (minimum),  112.53  square  inches. 

Ultimate  strength,  504,900  pounds=4,487  pounds  per  square  inch. 

Fibers  crushed  in  the  vicinity  of  knots  4"  to  7"  from  the  smaller  end. 
The  knots  were  §"  diameter.    * 

Sap  exuded  from  the  specimen  where  the  fibers  were  crushed. 

Specimen  taken  from  an  Iron  Bare  Bailroad  Tie  from  New 

South  Wales. 


No.  7368 

56" 


^0^ 


109" 


Jfarke 
on  He. 


C  length,  24".08. 
Dimensions  of  specimen,  }  width,  6".04. 

( thickness,  4".92. 
Sectional  area,  29".72. 
Specific  gravity,  .9851. 
Ultimate  strength,  259,700  pounds=8,738  pounds  per  square  inch. 


100-TON  TACKLE  BLOCKS. 


PROOF  TEST  BY  TENSILE  STRESS  OF  100-TON 

TACKLE  BLOCKS  FOR  THE  BUREAU  OF 

YARDS  AND  DOCKS,  U.  S.  NAVY. 


The  blocks  wero  manufactured  by  The  Thomas  Laughliu  Company,  Portland,  Me., 
and  were  intended  for  use  in  some  hoisting  shears  at  the  Boston  Navy- Yard. 

477 


2  i 

o  2 
o  s 


3  s 

00   i. 


s. 
S 


Name  plate  on  blocks: 

"The  Thomas  Laughlin  Co. 
Block  Makers. 

Portland,  Me.,  1893." 

No.  6614. 

Test  op  the  Blocks. 

Blocks  rove  with  1  $"  steel  wire  rope,  one  end  secured  to  becket,  the 
other  end  hitched  to  traveling  crane  of  the  testing  machine,  and  used 
to  apply  a  load  to  the  blocks  while  the  latter  were  allowed  to  travel 
enough  to  turn  the  first  sheave  one-half  a  rotation.  The  load  on  the 
blocks  during  this  period  of  the  test  ranged  from  100,000  to  120,000 
pounds.  After  this  each  end  of  the  rope  was  secured  to  the  blocks  aud 
a  load  of  224,000  pounds'  tension  applied  and  allowed  to  remain  acting 
a  period  of  five  minutes. 

Finally  the  sheaves  were  turned  part  of  a  rotation,  as  in  the  first 
period,  while  working  under  a  load  ranging  from  100,000  to  120,000 
pounds,  but  reversing  the  direction  of  the  sheaves  by  hauling  with  the 
traveling  crane  from  the  end  first  secured  to  the  becket,  the  opposite 
end  now  being  secured  to  an  opposite  becket. 

No.  6515. 

Test  of  the  Swivel. 

Special  eye  bars  secured  the  swivel  to  the  testing  machine  at  one 
end  and  a  stirrup  at  the  other. 

A  load  of  224,000  pounds'  tension  was  applied  and  allowed  to  remain 
acting  for  an  interval  of  five  minutes. 

The  blocks  and  swivel  were  examined  after  testing,  but  no  injury 
appeared  to  have  resulted. 
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GAUTTER  STEEL  BABS  FROM  EHDURAVCE  SHAFTS. 

Two  sets  of  tension  tests  have  been  made  with  specimens  taken  from 
endurance  shafts  for  the  purpose  of  illustrating  the  tensile  properties 
of  the  steels  used. 

Iu  the  first  set  of  experiments  samples  were  used  1"  diameter  each 
for  the  purpose  of  ascertaining  the  elastic  limits  in  the  same  sizes  the 
endurance  shafts  were  employed. 

Loads  were  applied  as  high  as  consistent  with  safety  to  the  threaded 
ends,  and  the  elongations  and  sets  noted.  With  the  higher  carbons 
the  elastic  limits  were  not  reached  in  this  manner,  and  it  became  nec- 
essary to  reduce  the  diameter  of  the  stem,  which  was  done,  and  the 
tests  resumed. 

Loads  were  applied  exceeding  the  elastic  limit  and  released  to  observe 
the  rate  of  recovery  or  uniformity  in  the  resilience  of  the  metal. 

Then,  after  intervals  of  rest,  the  tests  were  renewed  to  ascertain 
whether  there  had  been  any  recovery  in  uniformity  of  elastic  properties. 

Intervals  of  rest  of  one  and  two  months  did  not,  however,  effect  a 
recovery,  and  the  curves  representing  the  elongations  and  recovery 
under  ascending  and  descending  loads  continue  to  follow  different 
patlis,  and  with  a  variable  modulus  of  elasticity.  Observations  on 
the  exaltation  of  the  elastic  limit  will  follow  on  a  later  occasion. 

In  the  second  set  of  experiments  the  specimens  were  turned  down 
in  the  stems  to  admit  of  rupturing  the  metal  without  breaking  in  the 
thread. 

The  elastic  limits  of  these  specimens  follow  closely  the  elastic  limits 
of  those  in  the  first  series. 

These  specimens  and  the  annular  specimens  taken  from  the  outer 
ends  of  ruptured  endurance  shafts  afford  abundant  opportunity  to 
judge  of  the  uniformity  of  the  steel. 

Chemical  analyses  of  1£"  Gautier  steel  bars  from  which  endurance  shafts  were  taken. 


Marks. 

Carbon. 

Manga- 
nese. 

Silicon. 

Sul- 
phur. 

Phos- 
phorus. 

Copper. 

Specific 
gravity. 

Hard- 
ness. 

Total. 

Graph- 
itic 

Com- 
bined. 

1 
2 
3 
5 
7 
0 
11 

0.188 
0.203 
0.384 
0.586 
0.786 
0.866 
1.126 

0.025 
0.031 
0.043 
0.034 
0.063 
0.042 
0.032 

0.161 
0.172 
0.341 
0.552 
0.733 
0.824 
1.004 

0.606 
0.573 
0.652 
0.747 
0.635 
0.361 
0.387 

0.042 
0.040 
0.340 
0.138 
0.036 
0.007 
0.112 

0.067 
0.085 
0.057 
0.050 
0.048 
0.030 
0.042 

0.070 
0.088 
0.048 
0.034 
0.073 
0.043 
0.032 

0.025 
0.030 
0.027 
0.030 
0.027 
0.028 
0.030 

7.8507 
7.8550 
7.8340 
7.8450 
7.8436 
7.8321 
7.8345 

11.80 
11.75 
14.83 
21.64 
27.82 
82.10 
31.50 

m 
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gautier  steel  bars. 
First  Set  of  Experiments. 


Elastic  limits  of  seven  bars  of  Gautier  steel  from  outer  ends  of 
endurance  shafts. 

Form  of  specimens. 


ffo.  6056. 
Marks,  209-1 A2. 
Diameter,  1".000. 
Sectional  area,  .7854  square  inch. 
Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundt. 
785 
3,927 
7,854 
10, 781 
15.708 
19,635 
23,562 
24,347 
25,132 
25.918 
26, 703 
27.489 
28,274 
29,060 
29,845 
30,630 
31,416 

32,201 

32,986 
33,772 
83,772 
38,772 

33,772 

83,772 

85,348 

86,128 
86,913 
37,699 
38,484 
39,270 
40,055 
40,840 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
82,000 
83,000 
34,000 
85,000 
30,000 
37.000 
38,000 
39,000 
40,000 

41.000 

42,000 
43,000 
43,000 
43,000 

43,000 

43,000 

45,000 

46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 

Inch. 
0. 

.0012 
.0029 
.0048 
.0062 
.0079 
.0097 
.0099 
.0102 
.0107 
.0111 
.0114 
.0117 
.0120 
.0124 
.0128 
.0134 
C       . 0148 
)       .  0381 
.0440 
.2480 
.2401 
.2490 
C       .2502 
\       .2518 
.2520 
C  About  } 
\       .26     j 
.29 
.33 
.36 
.38 
.42 
.45 
.50 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 

Elongation  after  5  minutcfl. 

Second  application. 
Third  application. 
Fourth  application. 
Elongation  after  6  niiuutoe. 
Filth  application. 

Teat  discontinued. 

—.0001 

—.666i 

—.0002 

.0000 

.2309 
.2329 
.2332 

.2350 
.2355 

OAUTIER    STEEL   BA£S. 
No.  6057. 
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Marks,  210-2  A2. 

Diameter,  1".000. 

Sectional  area,  .7854  square  inch. 

Gauged  length,  10".000. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundt. 

785 

3,927 

7.854 

10, 781 

15, 708 

19,635 

23,562 

23,562 

27,489 

28,274 

29,060 

29,845 

30,630 

31,416 

32,201 

82,986 

33,772 
34,557 
35,343 
85,343 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
30,000 
35,000 
86,000 
37,000 
88,000 
89,000 
40,000 

41,000 

42,000 

43,000 
44,000 
45,000 
45,000 

Inch. 
0. 

.0014 
.0031 
.0050 
.0069 
.0083 
.0102 
.0101 
.0118 
.0120 
.0121 
.0123 
.0129 
.0139 
5        . 0151 
)        .0339 
5        .0470 
\        . 1713 
.'1970 
.2040 
.2180 
.2201 

Inch. 
0. 
0. 

Initial  load. 

Second  application. 

Elastic  limit.    Yielding  at  threaded  ends. 

Elongation  after  6  minutes. 
Elongation  after  15  minutes. 

Second  application.    Test  discontinued. 

0. 

0. 

.0002 

.0200 

.1558 

.2000 
.2023 

No.  5058. 
Marks,  211—3  A1# 
Diameter,  1".000. 
Sectional  area,  .7854  square  inch. 
Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inoh. 

Elongation. 

Set. 

Poundt. 
785 
8,927 
7,854 
11,781 
15, 708 
19,635 
23,562 
27,489 
31,416 
34,557 
35,848 
36,128 
36,913 
37,699 
38,484 

39,270 

40,055 
40,840 
40,840 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 

50,000 

51,000 
52,000 
52,000 

Inch. 
0. 

.0012 
.0030 
.0046 
.0062 
.0080 
.0095 
.0112 
.0130 
.0142 
.0145 
.0150 
.0152 
.0157 
.0161 
<       .  0170 
{       .0179 
.0200 
.1590 
.1607 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 

Elongation  after  5  minutes. 

Second  application ;  test  discontinued. 

—.0001 

—.0001 

.0000 

—.0001 

.0000 

.0017 

.1380 
.1402 
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GAUTIER   8TEEL   BARS. 


No.  6059. 
Marks,  233-5  A  6. 
Diameter,  1".000. 
Sectional  area,  .7854  square  inch. 
Gauged  length,  10." 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 
785 
3,927 
7,854 
11,781 
15,708 
19, 635 
23,562 
27,489 
81,416 
82,201 
32,986 
33,772 
34.557 
85,343 
36,128 
36,913 
87,699 
38,484 
89,270 
40,055 
40,840 
40,840 
40,840 

600 

15,000 
25,000 
27,600 
28,000 
28,500 
29,000 
29,500 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
86,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 

500 
15,000 
30,000 
15,000 

600 

500 

5,000 

10,000 

15,000 

20,000 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
52.000 
62,000 

1,000 
30,000 
50,000 
65,000 
66,000 
57,000 
58,000 
69,000 
60,000 
82,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 

1,000 
30,000 
60,000 
30,000 

1,000 

1,000 
10,000 
20,000 
80,000 
40,000 

Inch. 

0. 

.0014 
.0030 
.0049 
.0064 
.0080 
.0099 
.0117 
.0132 
.0136 
.0139 
.0142 
.0147 
.0150 
.0154 
.0158 
.0161 
.0168 
.0169 
.0172 
.0178 
.0178 
.0178 

0. 

.0100 

.0169 

.0186 

.0190 

.0920 

.0955 

.0989 

.1050 

.  1179 

.1310 

.1465 

.1612 

.17 

.19 

.20 

.22 

.24 

.27 

.29 

.31 

.34 

.37 

.40 

0. 

.0110 
.0250 
.0132 
.0001 

0. 
.0032 
.0070 
.0109 
.0150 

Ineh, 
0. 
0. 

Initial  load. 

Second  application. 

Third  application. 

The  maximum  load  was  sustained  5  minntes  on 
the  second  application  and  10  minntes  on  the 
third  application  without  causing  any  addi- 
tional elongation  above  the  immediate  effect. 

Specimen  turned  down  in  the  stem  to  ".798 
diameter =.60  square  inoh  sectional  area 
and  test  resumed  after  8  days  rest.  Gauged 
length,  10". 

Initial  load. 

Elastic  limit. 

Micrometer  reapplied  and  adjusted  to  aero. 

Gauged  length  actually  10".  40. 
Initiafload. 

Test  discontinued. 

Test  resumed  after  resting  1  month. 

Micrometer  adjusted  to  aero. 

—.0001 

—.0001 

-.0001 

0. 

.666i 

.0001 
.0001 

0. 

.0G78 
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Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
25,000 
30,000 
25,000 
20,000 
15,000 
10,000 
5,000 

500 
15,000 
30,000 
15,000 

500 
15,000 
30,000 
15,000 

500 
30,000 
35,000 

40,000 

42,500 

40,000 
30,000 
15,000 

500 
15,000 
30,000 
15,000 

500 

500 

2,500 

5,000 

7,500 

10.000 

12,500 

15,000 

17,500 

20,000 

22,500 

25,000 

27,500 

30,000 

25,000 

20,000 

15,000 

10,000 

5,000 

2,500 

500 

Pounds. 
50.000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 

1.000 
30,000 
60,000 
30,000 

1,000 
30,000 
60,000 
30,000 

1,000 
60,000 
70,000 

80,000 

85,000 

80,000 
60,000 
30,000 

1,000 
30,000 
60,000 
30,000 

1,000 

1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
50,000 
40,000 
80,000 
20,000 
10,000 
5,000 
1,000 

Inch. 

.0195 
.0241 
.  0208 
.0168 
.0127 
.0087 
.0042 
.0004 
.0117 
.  0242 
.0129 
.0004 
.0118 
.0244 
.0128 
.0006 
.0247 
.0298 
(       .0369 
<       .0377 
(       .  0379 
C       .0417 
>       .0428 
.0410 
.0330 
.0190 
.0034 
.0149 
.0282 
.0163 
.0031 

0. 
.0013 
.0032 
.0051 
.0069 
.0088 
.0107 
.0127 
.  0147 
.0166 

Inch. 

After  8  minntetl. 
After  13  minutes. 

After  6  minutes. 

Tost  again  discontinued. 

Test  resumed  after  resting  2  months. 

• 
Test  again  discontinued. 

.0188 
.0211 

.0234 
.0198 
.0159 
.0119 
.0079 
.0038 
.0017 
.0001 
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GAUTIER   STEEL   BARS. 


NO,  6060. 

Marks,  234-7  A  6. 

Diameter,  1".000. 

Sectional  area,  .7854  square  inch. 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 
785 
3,927 
7,854 
11,781 
15, 708 
19,635 
23,502 
27,489 
31,416 
35,343 
39,270 
40,840 


500 
15,000 
25,000 
27,500 
20,000 
29,500 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
15,000 
30,000 
15,000 


500 
10,000 
20,000 
30,000 
20,000 
10,000 

500 
10,000 
20,000 
30,000 
20,000 
10,000 

500 
10,000 
20,000 
30,000 
20,000 
10,000 

500 
10,000 
20, 000 
30,000 

35,000 
30,000 
20,000 
10,000 

500 
10,000 
20,000 
30.000 
20, 000 
10,000 

500 
2,000 


Per  square 
inch. 


Pound*. 
1,000 

.  5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
52,000 


1,000 
30,000 
50,000 
55,000 
58,000 
59,000 
60,000 
62,000 
64,  000 
66,000 
68,000 
70,000 
72,000 
74,000 
80,000 
60,000 
30,000 


1,000 
20,000 
40,000 
60,000 
40,000 
20,000 

1,000 

20,00a 

40,000 
60,000 
40,000 
20,000 

1,000 
20,000 
40,000 
60,000 
40.000 
20,000 

1,000 

20,000 

-  40,000 

60,000 

70,000 

60,000 

40,000 

20,000 

1,000 

20,000 

40,000 

60,000 

40,000 

20,000 

1,000 

4,000 


Elongation, 


In  ganged  length. 


Inch. 

0. 

.0012 
.0030 
.0048 
.0062 
.0080 
.0099 
.0114 
.0130 
.0149 
.0106 
.0171 


0. 

.0098 
.0164 
.0181 
.0200 
.0222 
.0298 
.0370 
.0450 
.0529 
.0622 
.0708 
.0809 
.0907 
.0689 
.0823 
.0712 


0. 

.0061 
.0140 
.0232 
.0102 
.0082 

0. 

.0067 
.0145 
.0232 
.0162 
.0082 
.0001 
.0070 
.0149 
.0232 
.0162 
.0084 
.0002 
.0070 
.0150 
.0234 
.0301 
.0306 
.0271 
.0199 
.0112 
.0019 
.0086 
.0164 
.0252 
.0182 
.0102 
.0020 


Set. 


Inch. 
0. 
0. 


—.0001 

"o." 


•  0079 


.0580 
.0582" 


Remarks. 


Initial  load. 


Stem  tnrned  down  to  ".798diamoter  =  .50  square 
inch  sect  onal  area,  and  test  resumed  after 
an  interval  of  8  days.    Ganged  length,  10". 

Initial  load. 


Elastic  limit. 


Test  discontinued.  Test  resumed  after  rating 
1  month.  Micrometer  adjusted  to  aero. 
Actual  gauged  length,  10  ".0582. 


After  8  minutes* 


Rested  under  this  load  16  hours. 
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Applied  loads. 


Total. 


Per  square 
inch. 


Elongation. 


In  gauged  length. 


Set. 


Remarks. 


PoundM. 
10,000 
20,000 
30,000 
20,000 
10,000 

500 
10,000 
20,000 
10,000 

600 
10,000 
20,000 
30,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40,000 


35,000 
30,000 
20,000 
10,000 

500 
10,000 
20,000 
30,000 
20,000 
10,000 

500 

500 
2,500 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
25.000 
20,000 
15,000 
10,000 
5,000 
500 
80,000 
500 
80,000 
500 


Pounds. 
20,000 
40,000 
60,000 
40,000 
20,000 

1,000 
20,000 
40,000 
20,000 

1,000 
20,000 
40,000 
60,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 


70,000 
60,000 
40,000 
20,000 

1,000 
20,000 
40,000 
60,000 
40,000 
20,000 

1,000 

1,000 

5,000 
10,000 
20,000 
80.000 
40,000 
50,000 
60,000 
50.000 
40,000 
30,000 
20,000 
10,000 

1,000 
60,000 

1,000 
60,000 

1.000 


Inch. 
.0085 
.0163 
.0251 
.0180 
.0101 
.0020 
.0086 
.0164 
.0092 
.0020 
.0086 
.0163 
.0251 
.0310 


.0417 
.0510 
.0580 
.0638 
.0645 
.0650 
.0652 
.0655 
.0C58 
.0659 
.0660 
.0625 
.0589 
.0508 
.0416 
.0293 
.0362 
.0442 
.0532 
.0461 
.  0382 
.0296 

0. 
.0011 
.0029 
.0065 
.0103 
.0144 
.0188 
.0238 
.0203 
.0164 
.0125 
.0086 
.0043 
.0004 
.0239 
.0005 
.0238 
.0005 


Inch. 


After 
After 
After 
After 
After 
After 
After 
After 


5  minutes. 
10  minutes. 
15  minutes. 
20  minutes. 
25  minutes. 
30  minutes. 
35  minutes. 
40  minutes. 


Test  discontinued.    Test  resumed  after  resting 
2  months. 


I  Test  again  discontinued. 
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GAUTIER   STEEL   BARS, 


No.  5061. 


Marks,  235-0  A  G. 

Diameter,  1".<M)0. 

Sectional  area,  .7854  square  inch. 

Gauged  length,  10". 


Applied  loads. 

III  gauged  length. 

Beniarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
785 
3,927 
7.854 
11,781 
15, 708 
19,635 
23,662 
27,489 
31, 416 
35,343 
39,270 
40,840 

600 
15,000 
25,000 
27.500 
30,000 
32,500 
35,000 
37,500 
39,000 
40,000 
40,500 
38,500 
39,000 
39,500 
40,000 
35,000 
25,000 
15,000 
5,000 
5,000 
15,000 
25,000 
35,000 
25,000 
15.000 
5,000 
5,000 
15,000 
25,000 
35.000 
25,000 
15,000 
5,000 
5,000 

6,000 
5,000 
15,000 
25,000 
35,000 
25,000 
15,000 
6,000 

500 
10.000 
20,000 
30,000 
20, 000 
10,000 

5U0 
10,000 
20,000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
50,000 
52,000 

1,000 
30,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
78,000 
80,000 
81,000 
77,000 
78,000 
79,000 
80,000 
70,000 
60,000 
30,000 
10,000 
10,000 
30,000 
50,000 
70,000 
60,000 
30,000 
10,000 
10,  (KM) 
30,000 
60,000 
70,000 
50,000 
30,000 
10,000 
10,000 

10,000 
10,000 
30,000 
50,000 
70,000 
60,000 
30,000 
10,000 

1.000 
20,000 
40,000 
60,000 
40.000 
20,000 

1,000 
20,000 
40,000 

Inch. 

0. 

.0012 
.0030 
.0048 
.0002 
.0080 

.  oow 

.0115 
.0l:tl 
.0150 
.0168 
.0173 

0. 

.0098 
.01M 
.0181 
.0200 
.0210 
.0237 
.0254 
.0209 
.0278 

Inch. 
0. 
0. 

Initial  load. 

Stem  turned  down  to  ".798  diameter  =  .50 
square  inch  sectional  area.  Healed  8  day*, 
then  tent  resumed.   Gauged  length,  10". 

Initial  load. 

\ 

Elastic  limit. 

Sustained  momentarily,  then  load  felL 

0. 

0. 

0. 
0. 

0. 

0. 

0. 

.0001 
.0003 

.0531 
.0650 
.1011 
.1037 
.1002 
.0928 
.0843 
.0739 
.0707 
.0781 
.  0862 
.0902 
.0893 
.0730 
.  0730 
.0711 
.0788 
.0809 
.0961 
.0891 
.0815 
.07;«0 
.0713 

.0712 
.0712 
.0784 
.  0809 
.0900 
.0890 
.0812 
.0729 

0. 
.0050 
.0122 
.  0206 
.0138 
.0001 
— .0003 
.  00.18 
.0131 

. 



.0678 



.0081 



floated  40  hours,  the  load  falling  from  10,000  to 
5,000  pounds  per  square  inch  in  the  meantime.    ' 

Te*t  discontinued. 

Tent  resumed  after  resting  1  month. 

Micrometer  reset  to  aero. 

.0683 

.0681 

.0684" 
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Applied  loads. 

In  gangod  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Elongation. 

Set. 

Poundt. 
80.000 
20,000 
10,000 

500 
10,000 
20,000 
30,000 
20,000 
10,000 

500 

500 

2,500 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

25,000 

20,000 

15,000 

10,000 

5,000 

2,500 

500 

5,000 

15,000 

25,000 

80,000 

25,000 

15,000 

5,000 

500 

Poundt. 
60,000 
40,000 
20,000 

1,000 
20,000 
40„000 
60,000 
40,000 
20,000 

1,000 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 
5,000 
1,000 
10,000 
80,000 
50,000 
60,000 
50,000 
30,000 
10,000 
1,000 

Inch. 
.0210 
.0141 
.0008 

—.0002 
.0060 
.0135 
.0211 
.  0142 
.0009 

—.0001 

0. 
.0010 
.  00T2 
.0007 
.010:» 
.0137 
.0174 
.0212 

Inch. 

Test  again  discontinned. 

Test  resumed  after  resting  2  months. 

Test  again  discontinued. 

.0180 
.0145 

.0111 
.0079 
.0043 

.0024 
.0009 
.0036 
.0105 
.0178 
.  0214 
.0181 
.0112 
.0038 
.0806 
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GAUTIER   STEEL   BARS. 


Ko.5062. 

Marks,  23C-11  A  6. 
Diameter,  1".000. 
Sectional  area,  .7854  square  inch. 
Gauged  length,  10". 


Applied  loads. 


Total. 


Pound*. 
785 
3,027 
7,854 
11,781 
15, 708 
19,635 
23,562 
27,489 
31,416 
35,343 
39, 270 
10,840 


500 
15,000 
25,000 
15,000 
27,500 
30,000 
32,500 
35,000 
25,000 
15,000 
5,000 
6,000 
15,000 
25,000 
35, 000 
36,500 
34,000 

34,500 
25,000 
15,000 
5,000 
5,000 
15,000 
25,000 
15,000 
6,000 


500 

5,000 
15, 000 
25, 000 
15,000 

5,000 
500 

5,000 

15,000 

500 

15,000 

5,000 
500 

5,000 
15, 000 
25,000 

30,000 


Per  square 
incn. 


Elongation. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
52,000 


1,000 
30,000 
50,000 
30,000 
55,000 
60,000 
65,000 
70,000 
50,000 
30,000 
10, 000 
10,000 
30,000 
50,000 
70,000 
73, 000 
68,000 

69,000 
50,000 
30,000 
10,000 
10,000 
30,000 
50,000 
30,000 
10,000 


1,000 

10,000 
30,000 
50,000 
30,000 
10,000 

1,000 
10,000 
30,000 
50,000 
30,000 
10,000 

1,000 
10,000 
30,000 
50,000 

60,000 


In  gauged  length. 


Inch. 

0. 

.0012 
.0031 
.0050 
.0067 
.0081 
.0100 
.0118 
.0132 
.0150 
.0168 
.0173 


.0099 
.0169 
.0100 
.0183 
.0201 


.0170 
.0100 
.0030 
.0030 
.0100 
.0170 
.0240 
.0252 
.0323 
.0532 
.0660 
.0599 
.0519 
.0422 
.0401 
.0479 
.0560 
.0489 
.0410 


.0032 
.0109 
.0190 
.0120 
.0042 
.0004 
.  0038 
.0110 
.0190 
.0119 
.0041 
.0004 

.  oo:j8 

.0110 
.0100 
.0190 
.0240 
.0242 


Set. 


Inch. 
0. 
0. 


— .0002 


.0U70 


.0370 


Remark*. 


Initial  load. 


Stem  turned  down  to  ".798  diameter =.50  square 
inch  sectional  area;  rested  9  days;  then  test 
resumed. 

Initial  load. 


Elastio  limit;  load  felL 
Elongation  after  6  minute*. 


Test  discontinued. 

The  elongation,  ".0660,  did  not  exhaust  the 
stretch  of  the  bar  under  that  load.  The  load 
was  momentarily  applied  and  released  while 
elongation  was  in  progress.  The  test  was 
discontinued  for  two  purposes;  to  ascertain 
whether  there  is  an  exaltation  in  elastic  limit 
after  resting,  and  to  observe  the  recovery  in 
tbemodulusof  elasticity  due  to  resting. 

Test  resumed  after  resting  I  month.  Microm- 
eter reset  to  zero. 


After  10  minutes. 
After  10  minutes. 
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Appliod  loads. 

In  ganged  lengths. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remarks. 

Pounds. 

25,000 

15,000 

5,000 

500 

5,000 

15,000 

25,000 

15,000' 

6,000 

500 

500 

2,500 

5,000 

10,000 

15,000 

20.000 

25.000 

30,000 

25,000 

20,000 

15,000 

10,000 

5,000 

2,500 

500 
30, 000 

500 
30,000 

500 
30,000 

500 

Pounds. 
50,000 
30,000 
10,000 

1.000 
10,000 
30,000 
50,000 
30,000 
10,000 

1,000 

1,000 

5.000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 

6,000 

1,000 
60,000 

1,000 
60,000 

1,000 
60,000 

1,000 

Inch. 
.0209 
.0133 
.0052 
.0011 
.0042 
.0117 
.0198 
.012B 
.0050 
.0011 

0. 

.0014 
.0030 
.0005 
.0101 
.0139 
.0180 
.0226 
.0194 
.0159 
.0123 
.0084 
.0044 
.0022 
.0005 
.0225 
.0010 
.0228 
.0009 
.0229 
.0011 

Inch. 

Test  again  discontinued. 

Test  resumed  after  resting  2  month*. 

Test  discon  tinned. 
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qaut1er  steel  bars. 
Second  Set  of  Experiments. 


Tension  tests  of  seven  specimens  representing  the  Gautier  steel  bars 
used  in  endurance  test  c. 
Specimens  taken  from  outer  ends  of  ruptured  endurance  shafts. 

Form  of  specimens. 

< S"  >- 


6* 


No.  50C3. 
Marks,  226-1 A  3. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Sot. 

Poundi. 

250 
1,250 
2.500 
5.000 
7,500 
8.750 
10,000 
11,250 

11,500 

11,750 
12, 000 
12. 250 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
0 

Poundi. 
1,000 
5,000 
10,000 
20.000 
80,000 
35,000 
40,000 
45,000 

46,000 

47,000 
48,000 
49, 000 
50,000 
52,000 
54,000 
56,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
C 

Inches. 
0. 

.0009 
.0021 
.0043 
.0063 
.0074 
.0085 
.0005 
$       .0101 
>       .1489 
.1510 
.1630 
.1710 
.1880 
.2200 
.2640 
.31 
.37 
.41 
.50 
.61 
.77 
1.23 
1.58 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
=  2a  8  per  oeut. 



.0002 

.6662 

• 

Elongation  of  inch  sections,  ".19,  "24,  ",47»,  ".24,  ".23,  ".21. 
Diameter  at  fracture,  ".39.    Area,  .1194  square  inch. 
Contraction  of  area,  52.2  per  cent. 
Fr*cture4  3"  from  jxeck,    Appearance,  fine  silky. 


GAUIIER   STEEL   BARS. 
No.  5064. 
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Marks,  224-2  A  4. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  leugth,  6". 


Applied  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundi. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
11,250 
11,500 
11,750 
12,000 
11,000 
11,250 
11, 500 
11,750 
12,000 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,600 
17,000 
17,500 
17,840 
0 

Pound§. 
1.000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
46.000 
47,000 
48.000 
44,000 
45,000 
46,000 
47,000 
48,000 
50,000 
52,000 
64,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
71,360 
0 

Inehet. 
0. 
.0009 
.0020 
.0039 
.0059 
.0069 
.0080 
.0090 
.0092 
.0095 
.0098 
.0500 
.1200 
.1230 
.1290 
.1390 
.1600 
.18 
.20 
.22 
.27 
.30 
.35 
.40 
.48 
.58 
.77 
1.16 
1.45 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit;  load  foil. 

Tensile  strength. 
=  24. 2  per  cent. 

0. 

0- 

Elongation  of  inch  sections,  ".18,  ".42  »,  ".27,  ".22,  ".19,  ",17. 
Diameter  at  fracture,  ".40.    Area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  2",5  from  neck.    Appearance,  fine  silky. 


496 


GAUTIER   STEEL   BARS. 


No.  5065. 

Marks,  228-3  A  5. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Pounds. 
250 
1,250 

2,500 
5,000 
7,500 
10,000 
11,250 
12,500 
13,000 
13,250 

Poundt. 

1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
45,000 
50,000 
52,000 
63,000 

Inehet. 

0. 

.0008 
.0018 
.0039 
.0060 
.0080 
.0090 
.0101 
.0104 
.0140 
.1091 
.1140 
.1200 
.1280 
.1350 
.1430 
.16 
.18 
.20 
.22 
.25 
.28 
.31 
.36 
.40 
.48 
.59 
.76 

1.02 

1.44 

Jneh. 
0- 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
=  24  per  cent. 

0. 

0. 

13,500 
13,750 
14,000 
14,250 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
20,730 
0 

54,000 
65,000 
56,000 
67,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
82,920 
0 

Elongation  of  inch  sections,  ".11,  ".21,  ".39,  ".31,  ".20,  ".16. 
Diameter  at  fracture,  ".38.    Area,  .1134  square  inch. 
Contractiou  of  area,  54.6  per  cent. 
Fractured  3".7  from  neck.    Appearance,  fine  silky. 


GAUTIER   STEEL   BABS. 
No.  50CC. 
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Marks,  222-6  A  4. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loada. 

In  ganged  length. 

Remarks. 

TotaL 

Per  square 
inch. 

Elongation. 

Set. 

Povnds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000* 
11,250 
12,500 
13,750 
14,500 
14,750 
15,000 
15,250 
15,500 
16,000 
16,600 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24.500 
25.000 
25,500 
20,000 
26.500 
26,820 
0 

Pounds, 

1,000 

5.000 

10,000 

20,000 

30,000 

40,000 

45.000 

50,000 

65,000 

58,000 

59,000 

60,000 

61,000 

62,000 

64.000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86.000 

88,000 

90.000 

92,000 

94,000 

96,000 

98,000 

100,000 

102,000 

104,000 

106,000 

107,280 

0 

Incket. 

0. 

.0008 
.0019 
.0040 
.0061 
.0082 
.0092 
.0102 
.0112 
.0121 
.0578 
.0601 
.0620 
.0659 
.0745 
.0820 
.0912 
.0090 
.1070 
.1180 
.1300 
.14 
.15 
.17 
.18 
.19 
.21 
.22 
.24 
.27 
.29 
.32 
.37 
.41 
.49 
.62 
.88 

LOO 

Inch. 

0. 

0. 

Initial  load. 
Elastio  limit. 

Tensile  strength. 
=  17. 7  per  cent. 

0. 

0. 
.0001 

Elongation  of  inch  sections,  ".13,  ".25»,  ".24»,  ."16,  ".15,  ".13. 
Diameter  at  fracture,  ".45.    Area,  .1590  square  inch. 
Contraction  of  area,  36.4  per  cent. 

Fractured  2".4  from  neck.    Appearance,  silky,  interspersed  with  fine 
granulation. 

PfEx?93 32  . 
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Marks,  221-7  Ab 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


No.  50C7. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
12,500 
13,750 
14,000 
14,260 
14,500 
14,750 
16,000 
15,500 
16,000 
16,500 
17,000 
17.500 
18,000 
18,500 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
31,080 
0 

Pounds. 

1,000 

5,000 

10,000 

20,000 

30,000 

40.000 

60,000 

65,000 

66,000 

67,000 

68,000 

69,000 

60,000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120,000 

124,000 

124,320 

0 

Inch. 

0. 

.0008 
.0019 
.0039 
.0069 
.0080 
.0100 
.0110 
.0112 
.0115 
.0159 
.0210 
.0242 
.0298 
.0350 

Inch. 
0. 
0. 

Initial  load. 

♦ 

0. 
0. 



Elastic  limit. 

• 

.0410 

.0400 

.0520 

.0580 

.0640 

.0700 

.  0830 

.0965 

.11 

.13 

.15 

.18 

.20 

.22 

.26 

.30 

.38 

.50 

.63 

.71 



Tenailo  strength. 

— 11. 8  l»cr  cent. 

Elongation  of  inch  sections,  ".10,  ".15,  ".17*,  ".10,  ".10,  ".09. 
Diamter  at  fracture,  ".50.    Area,  .1964  square  inch. 
Contraction  of  area,  21.4  per  cent. 

Fractured  2".4  from  neck.    Appearance,  granular,  radiating  from 
a  silky  spot  at  the  circumference. 


GAUTIER   STEEL   BARS. 

No.  50C8, 
Marks,  220-9  A4. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6".  • 
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Applied  loads. 

In  ganged  length. 

Remarks. 

!    Total. 

Per  square 
inch. 

Elongation. 

Set 

Pounds. 

260, 
1.250 
2,600 
6.000 
7,500 
10.000 
11,260 
12,500 
13,750 
15,000 
16.260 
17,500 
18,750 
20,000 
20,260 
20,500 
20,760 
19.000 
19,250 
19,500 
19.760 
20,000 
20,500 
21,000 
.21,500 
22,000 
22.500 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
33, 740 
0 

Poundi. 

1,000 

5,000 

10.000 

20,000 

30,000 

40,000 

45,000 

60,000 

55,000 

60.000 

65,000 

70.000 

76,000 

80,000 

81.000 

82,000 

83,000 

76,000 

77,000 

78,000 

79,000 

80,000 

82,000 

84.000 

86.000 

88,000 

90,000 

90,000 

100,000 

104.000 

108,000 

112,000 

116,000 

120,000 

124,000 

128.000 

132, 000 

134.960 

0 

Inch. 

0. 

.0009 
.0019 
.0040 
.0060 
.0080 
.0089 
.0100 
.0110 
.0120 
.0131 
.0141 
.0151 
.0161 
.0163 
.0165 
.0168 
.0220 
.0230 

Inth. 
0. 
0. 

Initial  load. 

• 
Elastic  limit;  load  foJL 

Tonsile  strength. 
=  4  per  cent. 

0. 

0. 
0. 
0. 
0. 
0. 

.0280 

::::::;::::: 

.0440 

.0685 

.0710 

.0750 

.0790 

.0830 

.0893 

.10 

.11 

.12 

.18 

.16 

.18 

.20 

.22 

.25 

.29 

.24 

Elongation  of  inch  sections,  ".04,  ".05,  ".04,  ".04,  ".04,  ".03, 
Fractured  at  the  neck.    Appearance,  fine  silky. 
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Ko.  50G9. 
Marks,  212-11  A  3, 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 
250 
1,250 
2,500 
5.000 
7,600 
10,000 
12,500 
13,760 
15,000 
16,250 
17,500 
17,750 
18,000 
16, 750 
17.000 
17,250 
17,500 
17,750 
18,000 
18.250 
18.500 
19,000 
19,500 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26, 000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
33,080 
0 

Pounds. 

1,000 

5,000 

10,000 

20,000 

80,000 

40,000 

50,000 

55,000 

60,000 

65,000 

70,000 

71,000 

72,  (KM) 

67,000 

68.000 

69,000 

70,000 

71.000 

72,000 

73,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100, 000 

104, 000 

108,000 

112, 000 

116, 000 

120, 000 

124, 000 

128,000 

132, 000 

132, 320 

0 

Inch. 

0. 

.0009 
.0019 
.0039 
.  0059 
.  0081) 
.0100 
.0110 

Inch. 
0. 

Initial  load. 

.0121 

.0131 
.  0143 
.0150 
.0160 
.0207 
.       .0300 
.  0500 
.0512 
.  0527 
.  0550 
.0570 
.0600 
.0660 
.0718 
.0700 
.0858 
.0080 
.1098 
.1218 
.14 
.16 
.18 
.20 
.22 
.24 
.28 
.:j5 
.49 
.60 
.58 



Elnstio  limit. 

Load  feU. 

• 

Tensile  strength. 
-9.7  per  cent. 

Elongation  of  inch  sections,  ".10,  ".12»,  ".10,  ".09,  ".09,  ".08. 
Diameter  at  fracture,  ".52.    Area,  .2124  square  inch. 
Contraction  of  area,  15  per  cent. 

Fractured  1".6  from  neck.    Appearance,  fiue  granular,  radiating 
from  a  point  in  the  circumference. 
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THE  ENDURANCE  TESTS  OF  ROTATING  SHAFTS. 

The  investigations  of  previous  years  are  continued  in  the  tests  of  these 
shafts,  all  of  which  are  specimens  from  a  lot  of  Gautier  steel  bars  origi- 
nally 1£"  diameter,  and  turned  down  to  1"  diameter  tor  these  tests. 

The  shafts  are  supported  ou  bearings  33"  apart,  and  are  loaded  at  the 
middle  on  t\vo  beariugs  each  £"  long,  and  spaced  4"  apart,  center  to 
center. 

The  speed  of  rotation  employed  was  either  400  or  about  1,600  per 
minute,  the  details  stating  which  speed  was  used  in  individual  cases. 

The  shafts  were  run  at  the  temperature  of  the  testing  laboratory,  or 
at  the  temperature  of  35  °  F.,  being  kept  at  these  temperatures  by  means 
of  cold  water  played  on  the  shatt  by  several  jets,  the  shaft  running 
partly  submerged  in  a  trough  which  retained  part  of  the  water  played 
on  the  shait. 

Under  the  higher  speed  of  rotation  an  envelope  of  the  water  was 
carried  around  by  the  shaft  and  substantially  the  same  cooling  effect 
resulted  as  though  the  water  level  in  the  trough  was  above  the  top  ele- 
ment of  the  shaft. 

Some  of  the  shafts  were  cooled  to  zero  temperature  before  testing 
began,  and  others  cooled  considerably  below  the  temperature  of  melt- 
ing ice,  but  these  shafts  if  still  kept  surrounded  by  the  cooling  mixture 
of  snow  and  salt  soon  reached  a  temperature  of  about  30°  F.,  and  went 
higher  if  the  cooling  mixture  was  discontinued. 

With  present  facilities  it  is  impracticable  to  run  a  shaft  continuously 
at  a  temperature  below  about  35°  F. 

With  a  high  speed  of  rotation  and  under  a  high  fiber  stress  the  quan- 
tity of  heat  developed  can  be  conveniently  cared  for  with  ice  water, 
but  to  maintain  a  lower  temperature  some  practical  difficulties  are 
encountered. 

The  water  carried  around  with  the  shafts  has  a  temperature  a  little 
above  melting  ice;  cylindrical  surfaces  of  the  shafts  do  not  seem  to  be 
below  35°  F. 

One  test,  No.  272,  was  made  in  which  the  shaft  was  alternately  cooled 
and  allowed  to  run  warm  by  the  application  and  removal  of  the  cooling 
fluid. 

Attention,  with  these  tests,  was  chiefly  centered  on  the  total  number 
of  rotations  the  different  grades  of  steel  would  endure  under  different 
liber  stresses,  and  observing  whether  the  range  in  temperature  between 
about  35°  and  70°,  or  at  temperatures  not  far  above  atmospheric,  would 
cause  a  material  change  in  the  number  of  rotations  necessary  to  pro- 
duce rupture. 

If  this  range  in  temperature  is  adequate  to  cause  variations  in  endur- 
ance, the  fact  is  obscured  by  other  causes,  as  the  results  show  in  some 
cases  the  shafts  run  at  70°  falling  short  of  and  in  other  cases  exceeding 
the  endurance  of  shafts  run  at  35°. 
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Shaft  No.  272,  of  0.161  carbon  steel,  tested  under  conditions  of  alter- 
nate cold  and  heat,  so  far  exceeded  the  endurance  of  other  shafts  of  the 
same  grade  of  steel  as  to  justify  the  belief  that  the  higher  tempera- 
tures to  which  it  was  exposed  contributed  toward  increased  endurance. 
The  maximum  temperature  reached  by  this  shaft  was  218°  F. 

When  the  fiber  stresses  were  40,000  pounds  per  square  inch. and 
upward,  some  of  the  higher  carbon  shafts  showed  superior  endurance 
to  the  softer  steels,  yet  this  was  not  always  the  case,  and  examples  are 
shown  of  the  highest  carbon  steels  showing  a  lower  endurance  than 
the  milder  grades. 

When  the  fiber  stresses  were  35,000  pounds  per  square  inch,  each 
grade  of  metal  showed  a  greatly  increased  endurance  over  the  higher 
stresses,  and  under  this  stress  the  higher  carbons  displayed  superior 
results.  So  abrupt,  however,  is  this  increase  in  the  number  of  repeti- 
tions of  stresses  necessary  to  produce  rupture  as  to  suggest  that  under 
certain  conditions  of  loading  none  of  these  steels  possess  the  ability  to 
resist,  for  what  could  be  termed  practically  an  indefinite  period,  alter- 
nate stresses  so  high  as  35,000  pounds  per  square  inch. 

The  question,  which  has  been  so  long  under  discussion,  concerning 
the  maximum  stress  a  metal  is  capable  of  enduring  an  indefinite  period 
seems  to  be  left  by  steel  of  recent  manufacture  very  near  the  point  that 
the  earliest  tests  on  this  subject  left  it.  Such  is  the  case  from  a  general 
comparison  of  results. 

These  tests  will  be  extended  to  a  wider  range  of  material  in  which 
maximum  tensile  strength  has  been  reached  by  both  chemical  compo- 
sition and  by  mechanical  manipulation. 

Following  the  records  of  the  shafts  appear  the  results  of  tensile  tests 
of  annular  specimens  taken  from  ruptured  shafts.  A  number  of  the 
tests  pertain  to  material  reported  in  the  last  year's  Report  of  Tests. 

These  annular  specimens  were  taken  one  from  the  middle  of  the 
shaft  and  one  from  the  end.  The  end  specimen  was  taken  in  order  to 
have  a  direct  comparison  with  specimens  as  near  each  other  as  con- 
sistent, whereby  the  changes  in  properties  at  the  middle,  where  the 
greatest  bending  stress  occurred,  could  be  studied. 

A  table  compiled  from  the  enduranee  tests  and  the  tests  of  the  annu- 
lar specimens  follow  these  remarks.  In  the  tabulation  the  loss  or  gain 
of  the  middle  specimen  over  the  end  one  is  given. 

From  thirteen  shafts  themiddle  specimens  give  higher  tensile  strength 
and  from  three  shafts  lower  tensile  strength  than  the  end  specimens. 
The  latter  specimens  are  supposed  to  represent  the  material  in  its 
original  state.' 

It  has  been  expected  that  these  annular  specimens  would  indicate 
some  of  the  phases  through  which  the  metal  passes  prior  to  rupture, 
and  it  appears  that  data  of  an  interesting  nature  are  here  presented. 
.  The  fact  that  so  great  gains  appear  in  the  middle  specimens — 14,350 
and  21,320  pounds  per  square  inch — is  believed  to  show  that  the  metal 
passes  through  a  maximum  stage  of  resistance  when  subjected  to  alter- 
nate stresses. 

Although  we  appear  to  rupture  the  metal  by  means  of  fiber  stresses, 
it  may  be  below  the  tensile  elastic  limit  of  the  material,  yet  before  so 
doing  a  higher  state  of  tensile  resistance  is  reached  than  that  developed 
by  a  test  once  applied  and  continued  until  rupture  occurs. 

Furthermore,  in  reaching  this  advanced  tensile  strength  exhaustion 
of  toughness  takes  place. 

From  the  results  of  other  experiments  on  the  introduction  of  internal 
strains  it  seems  highly  probable  that  internal  strains  in  these  endur- 
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ance  shafts  may  reinforce  or  augment  the  external  stresses  and  rapture 
ensue  from  the  combined  effect  of  internal  strains  and  external  stresses. 

It  would  not  be  expected  in  case  this  hypothesis  should  be  found 
true  that  all  of  the  annular  specimens  tested  would  be  in  a  condition 
to  show  the  maximum  tensile  strength  attainable  in  the  metal;  in  fact, 
occasional  specimens  only  would  be  met  with  in  these  ruptured  shafts 
in  which  the  maximum  strength  remained. 

Incipient  cracks  had  formed  in  some  of  the  tested  annular  specimens, 
and  they  would  necessarily  weaken  the  specimens. 

If  the  metal  in  these  transverse  shafts  really  passes  to  a  maximum 
resistance  above  the  normal  tensile  streugth,  then  the  tensile  strength 
of  the  metal  would  seem  to  be  a  function  of  its  resistance  to  alternate 
stresses. 

The  experiments  reported  in  the  tests  of  1893  showed  superior  eudur- 
ance  of  shafts  tested  at  a  temperature  approaching  a  blue  heat,  and  at 
this  temperature  it  is  known  that  steel  possesses  a  higher  tensile  strength 
than  at  higher  or  lower  temperatures;  hence,  so  far  as  the  evidence  of 
these  shafts  go,  it  is  consistent  with  the  hypothesis  that  metals  pass  to 
a  state  of  maximum  strength,  although  subsequently  ruptured  under 
a  stress  apparently  less  than  the  primitive  elastic  limit  as  the  latter  is 
defined  by  the  usual  tensile  test. 

So  many  important  questions  depend  upon  the  correct  explanation 
and  definition  of  how  metals  fail  under  repeated  stresses,  these  inves- 
tigations will  continue  using  steels  differing  widely*!  composition  and 
where  mechanical  treatment  has  been  carried  to  a  maximum  in  elevat- 
ing the  physical  properties. 
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Tension  Tests  of   Annular   Specimens  from  Run 
Endurance  Shafts. 

Form  of  specimen** 


Material  from  Gantier  steel,  1  J"  bars. 

The  marks  give  the  distinguishing  number  which  signifies  tli 
of  the  metal,  also  the  Jetter  of  the  bar  and  number  of  specime: 
from  that  bar. 

No.  5070. 

Annular  Specimen  from  Outer  End  of   Endurance 

No.  273. 
Marks,  1  Cx. 

™««^+<x,~  f  exterior,  1". 
Duunetei^{  interior/ ".900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  sauare 
inch. 

Elongation. 

Set. 

Remarks. 

Founds. 
149 
745 
1,490 
2,235 
2,980 
3,725 
4,470 
6,215 
5,960 
6,705 
6,854 
7,003 
6,407 
6,556 
6,705 
7,450 
8,195 
8,940 
9,685 
9,776 

Founds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
43,000 
44,000 
45,000 
50,000 
55,000 
60,000 
65,000 
65,610 

Inch. 
0. 

.0001 

.0004 

.0006 

.0007 

.0009 

.0011 

.0012 

.0014 

.0016 

.0017 

.0017 

.0086 

.0099 

.0224 

.03 

.05 

.09 

.20 

.80 

Inch. 
0. 

Initial  load. 

0. 

0. 
.0001 

KWjc  limit;  loadfeO. 

Tensile  strength. 

Elongation  of  inch  section,  ".47. 
Exterior  diameter  at  fracture,  ".76. 
Appearance  of  fracture,  silky. 
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'So.  6071. 

Annular  Specimen  from  Middle  of  Endurance  Shaft  No.  273. 


Marks,  1  Ol 

Tk«A«*A+AM  5  exterior,  1". 
Diameters,  |  interior^//900 

Sectional  area,  .149  square  inch. 
Ganged  length,  1". 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Far  sonars 
inch. 

Elongation. 

Set. 

Powndf. 
140 
746 
1,490 
2,280 
2,000 
8,726 
4,470 
5,216 
6,000 
0,660 
0,706 
0,660 
0,706 
0,864 
7,003 
7,152 
7,801 
7,460 
8,195 
8,040 
0,066 

PoiMMb. 

1,000 
5,000 
10,000 
16,000 
20,000 
26,000 
80,000 
86,000 
40,000 
44,000 
46,000 
44,000 
46,000 
40,000 
47,000 
48,000 
40,000 
60,000 
66,000 
00,000 
06,000 
05,000 

Inch. 

0. 

.0001 
.0003 
.0000 
.0008 
.0010 
.0011 
.0014 
.0015 
.0018 
.0045 
.0089 
.0175 
.0185 
.0209 
.0227 
.0248 
.0279 
.04 
.07 
.14 
.22 

Ineh. 
0. 

Elastic  limit 

0. 
0. 
.0001 

Load  fell. 



Tensile  strength. 

.0259 

Elongation  of  inch  section,  ".43. 
Exterior  diameter  at  fracture,  ".77. 
Appearance  of  fracture,  silky. 


ENDURANCE    OP   BOTATING   SHAPT8.  581 

No.  5072. 
Specimen  from  Outer  End  of  Endurance  Shaft  No.  243. 


Marks,  1  Bj. 

Diameters,  {gH^ 

Sectional  area,  .149  square  inch* 
Ganged  length,  1". 


Applied  loads. 

In  gauged  length. 

Remark*. 

TotaL 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 
149 
745 
1,400 
2,235 
2,080 
3,725 
4,470 
5,216 
5,060 

6,100 
6,258 
6,407 
6,556 
6,854 
7,450 
7,748 
8,046 
8,304 
8,642 
8,940 
8,978 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30,000 
36,000 
40,000 

41,000 
42,000 
48,000 
44,000 
46,000 
60,000 
62,000 
54,000 
56,000 
58,000 
60,000 
60,250 

Inch. 

0. 

.0001 
.0004 
.0006 
.0009 
.0010 
.0012 
.0014 
.0015 
.0222 
.0238 
.0264 
.0291 
.0304 
.04 
.05 
.06 
.08 
.10 
.13 
.18 
.28 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 

Tensile  strength. 

Elongation  of  inch  section,  ".45. 
Exterior  diameter  at  fracture,  ".76. 
Appearance  of  fracture,  silky. 


£>S2  ENDURANCE   OP   ROTATING  SHAFTS. 

No.  5073. 
Specimen  from  Middle  of  Endurance  Shaft  No.  243. 

Marks,  lBj. 

Ti,-AmA4.A—  5  exterior,  1". 
Diameter8'i  interior;  ".900. 

Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  so  nare 
Inch. 

Elongation. 

Set. 

Poundt. 
149 
745 
1,490 
2,285 
2,980 
3,725 
4,470 
5,215 
5,960 
6,109 
6,258 
6,407 
6.556 
6,706 
6,884 
7,008 
7,152 
7,801 
7,450 
7,748 
8,046 
8,642 
8,040 
9,288 
9,887 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
62,000 
54,000 
58,000 
60,000 
62,000 
68,000 

Inch. 

0. 

.0001 
.0003 
.0004 
.0006 
.0008 
.0010 
.0013 
.0015 
.0016 
.0018 
.0047 
.0055 
.0074 
.0078 
.0100 
.0117 
.0125 
.0142 
.0179 
.0225 
.03 
.04 
.05 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

* 

0. 

0. 

.0120 

Elongation  of  inch  section,  ".12. 

Exterior  diameter  at  fracture,  ".93. 

Appearance  of  fracture,  silky,  with  small  discolored  sections. 

Fractured  outside  the  1"  gauged  length.  Upwards  of  fifty  short 
minute  lines  of  fractures  were  opened  during  the  progress  of  the  test. 
These  lines  were  circumferential  in  their  direction,  and  from  ".02  to  ".06 
long,  being  mere  visible  lines  in  width. 

The  metal  at  the  sides  of  these  cracks  was  discolored,  indicating  that 
the  formation  of  the  cracks  occurred  prior  to  this  tensile  test,  and  they 
were  doubtless  formed  during  the  rotating  test. 


ENDURANCE   OP   ROTATING   SHAFTS.  683 

No.  5074. 

Specimen  from  Outer  End  of  Endurance  Shaft  No.  230. 


Marks,  1  A*. 

Diameters  i  exterior>  *"• 
diameters,  j  interior?  „  m 

Sectional  area,  .149  square  inch. 
Ganged  length,  1". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
149 
745 
1,490 
2,235 
2,980 
8,725 
4,470 
5,215 
5,960 
6,109 
6,258 
5,811 
5,960 
6,556 
7,162 
7,450 
7,748 
8,046 
8,844 
8,642 
8,940 

Pound*: 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
89,000 
40,000 
44,000 
48,000 
60,000 
52,000 
54,000 
56,000 
58,000 
60,000 

Inch. 

0. 

.0002 
.0004 
.0006 
.0008 
.0009 
.0012 
.0014 
.0016 
.0017 
.0018 
.0029 
.0220 
.03 
.04 
.05 
.07 
.09 
.10 
.14 
.27 

Inch. 
0. 

Initial  load. 

.0001 

1 

.0001 

Klastic  limit. 
Tensile  strength. 

Elongation  of  inch  section,  ".46. 
Exterior  diameter  at  fracture,  ".76. 
Appearance  of  fracture,  silky. 


584  ENDURANCE  OP  ROTATING  SHAFTS. 

No.  5075. 
Annular  Specimen  from  Middle  of  Endurance  Shaft  Bo.  230. 


Marks,  1  A«. 

rri«mA+AM  S  exterior,  1". 
Diameters,  |  interior^/900 

Sectional  area,  .149  square  inqji. 
Gauged  length,  1". 


Applied  loads. 

In  ganged  length. 

Bemark*. 

Total. 

Per  square 
inch. 

Elongation . 

Set. 

Pounds. 
140 
745 
1,490 
2,236 
2,980 
8,725 
4,470 
6,216 
6,060 
6,407 
6,556 
6,705 
6,854 
7,003 
7,152 
7,301 
7,450 
7,748 
8,046 
8,040 
0,536 
10,122 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
36,000 
40,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
52,000 
54,000 
60,000 
64,000 
67,030 

Inch. 
0. 

.0001 

.0003 

.0005 

.0007 

.0000 

.0011 

.0014 

.0018 

.0022 

.0026 

.0030 

.0036 

.0041 

.0048 

.0060 

.0064 

.0000 

.0113 

.02 

.03 

.11 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

.0002 

.0013 

Elongation  of  inch  section,  ".33. 
Exterior  diameter  at  fracture,  ".80. 
Appearance  of  fracture,  silky. 


ENDURANCE   OP   ROTATING   SHAFTS, 

Ko.  5076. 

Annular  Specimen  from  Outer  End  of  Endurance 

No.  258. 
Marks,  1  B4. 

Diameters,  {  fig^',^ 

Sectional  area,  .149  square  inch* 
Ganged  length,  1". 


Applied  loada. 

In  gauged  length. 

TotaL 

Per  square 
inch. 

Elongation. 

Set. 

Remarks. 

Pounds. 
149 
745 
1,490 
2,235 
2,980 
3,725 
4,470 
5,215 
5,960 
6,109 
5,960 
6,109 
6,258 
6,407 
6,556 
7,152 
7,450 
7,748 
8,046 
8,344 
8,642 
8,940 
9,238 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
40,000 
41,000 
42,000 
48,000 
44,000 
48,000 
60,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 

Inch. 

0. 

.0001 
.0003 
.0005 
.0007 
.0009 
.0011 
.0013 
.0015 
.0018 
.0197 
.0230 
.0249 
.0265 
.0282 
.08 
.04 
.06 
.07 
.08 
.10 
.18 
.20 

Inch. 
0. 

Initial  load. 

0. 

0. 

Elastic  limit;  loadfoIL 

Tensile  strength. 

Elongation  of  inch  section,  ".45. 
Exterior  diameter  at  fracture,  ".76. 
Appearance  of  fracture,  silky. 


586 


ENDURANCE   OP   ROTATING   SHAFTS. 
No.  5077. 


Annular  Specimen  from  Middle  of  Endurance  Shaft  No.  258. 

Marks,  1  B4. 

Diameters  J  exterior>  v'- 
uiameters,  |  interior?  tl%w 

Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  ganged  length. 

Remarfcs. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 
149 
745 
1,490 
2,236 
2,980 
3,725 
4,470 
5,215 
5,960 
6,109 
6,258 
6,407 
6,556 
6.706 
6,854 
7,003 
7,152 
7,301 
7,450 
7,599 
7,748 
7,897 
8,046 
8,195 
8,344 
8,493 
8,642 
8,791 
8,940 
9,834 
10,728 
11, 175 
11,876 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
86,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
54,000 
55,000 
66,000 
57,000 
68,000 
69,000 
60,000 
66,000 
72,000 
75,000 
76,850 

0. 

.0002 

.0003 

.0006 

.0007 

.0008 

.0010 

.0013 

.0015 

.0018 

.0019 

.0021 

.0023 

.0026 

.0028 

.0030 

.0034 

.0039 

.0042 

.0047 

.0049 

.0064 

.0066 

.0069 

.0076 

.0084 

.0093 

.0106 

.0118 

.02 

.03 

.08 

.14 

Inch. 
0. 

Initial  load. 

6. 

.0002 

Elaatlo  limit, 



.0008 

.0023 

.0049 

.0088 

Tensile  strength. 

Elongation  of  inch  section,  ".30. 
Exterior  diameter  at  fracture,  ".81. 
Appearance  of  fracture,  silky. 


ENDURANCE   OF   ROTATING   SHAFTS. 

No.  5078. 

Annular   Specimen  from  Outer  End  of  Endurance 

No.  266. 
Marks,  1 B* 

Diameters  f  exterior>  1" 
diameters,  |  interiorj  „#900- 

Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remarks. 

Pounds. 
149 
745 
1,490 
2,235 
2,980 
3,726 
4,470 
6,215 
5,960 
6,407 
6,556 
5,960 
6,109 
6,258 
6,407 
6,556 
6,705 
6,854 
7,450 
7,748 
8,046 
8.  :*44 
8,  042 
8,940 
9,238 
9,536 
9.748 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
36,000 
40,000 
43,000 
44,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
60,000 
62,000 
64,000 
66,000 
68,000 
60,000 
62,000 
64,000 
65,420 

Inch. 
0. 

.0002 

.0003 

.0005 

.0007 

.0009 

.0011 

.0013 

.0015 

.0016 

.0017 

.0116 

.0189 

.0203 

.0219 

.0237 

.0269 

.0284 

.03 

.04 

.05 

.07 

.08 

.09 

.11 

.15 

.22 

Inch. 

0. 

Initial  load. 

•  0U01 

.0001 

Elastic  limit;  load  ML 

......r..... 

Tensile  strength. 

Elongation  of  inch  section,  ".46. 
Exterior  diameter  at  fracture,  ".76. 
Appearance  of  fracture,  silky. 


588  ENDURANCE   OP   ROTATING   SHAFTS. 

No.  5079. 
Annular  Specimen  from  Middle  of  Endurance  Shaft  No.  265. 
Marks  1  B3. 


Tti&m«4AM  J  exterior,  1". 
Diameter8a  interior,  ".900. 
Sectional  area,  .149  square  inch. 
Ganged  length,  1". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inon. 

Elongation. 

Set. 

Poundt. 
149 
746 
1,490 
2,235 
2,980 
3,725 
4,470 
5,215 
5,900 
6,109 
6,258 
6,407 
6,556 
6,705 
6,854 
7,003 
7,152 
7,301 
7,450 
7,599 
7,748 
8,642 
8,704 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
58,000 
58,420 

Inch, 
0. 

.0001 
.0003 
.0005 
.0007 
.0009 
.0010 
.0012 
.0014 
.0015 
.0016 
.0017 
.0018 
.0019 
.0020 
.0026 
.0042 
.0100 
.0134 
.0162 
.0184 
.03 

Inch. 
0. 

Initial  load. 

Elastiolimit 

Three  surface  cracks  developed. 
Tensile  strength. 

0. 

0. 

.0002 

.0114 

Elongation  of  inch  section,  ".08. 

Exterior  diameter  at  fracture,  ".94. 

Appearance  of  fracture,  silky. 

Failed  in  detail,  tearing  apart  from  two  initial  cracks,  on  opposite 
sides  of  the  specimen.  One  of  these  cracks  was  abont  ".10  long,  meas- 
ured circnmferentially  on  the  specimen,  and  extended  through  the  full 
thickness  of  the  specimen,  ".05.  Over  thirty  surface  cracks  were  vis- 
ible after  the  test. 


No.  5082. 


Annular   Specimen 


Marks,  1A]. 


from   Outer  End  of  Endurance  i 
No.  206. 


Diameters  f  exterior>  *"• 
diameters  j  interiorj  /,<90()# 

Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  ganged  length. 

TotaL 

Personal* 
inch. 

Elongation. 

Set. 

Remarks. 

Pound*. 
149 
745 
1,490 
2,235 
2,980 
3.725 
4,470 
5.215 
5,960 
6,109 

6,258 

6,407 
6,556 
7,450 
8,046 
8,642 
8,940 
9,238 
9,338 

Poundt. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 

42,000 

48,000 
44,000 
50,000 
54,000 
58,000 
60,000 
62,000 
62,670 

Inch. 
0. 

.0002 
.0004 
.0006 
.0008 
.0010 
.0012 
.0014 
.0015 
.0016 
C       .0024 
>       .0141 
.0260 
.0266 
.04 
.06 
.09 
.11 
.17 
.26 

Inch. 
0. 

Initial  load. 

0. 

TOAttic  limit. 

. 

Tensile  strength. 

Elongation  of  inch  section,  ".45. 
Exterior  diameter  at  fracture,  ".77. 
Appearance  of  fracture,  silky. 


590  ENDURANCE   OF   ROTATING   SHAFTS. 

tfo.  5083. 

Annular  Specimen  from  Middle  of  Endurance  Shaft  No.  206. 


Marks,  1  A2. 
tv.  ^Ax^0  (  exterior,  1". 
Diameter^i  interior; -900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

149 

745 

1,490 

2,235 

2,980 

3,725 

4,470 

5,215 

5,960 

6,258 

6,705 

7,152 

7,450 

7,748 

7,897 

8,046 

8,195 

8,344 

8,493 

8,642 

8,791 

8,940 

9,089 

9,238 

9,387 

9,536 

9,685 

9,834 

9,983 

10, 132 

10,281 

10,430 

10,  579 

10,728 

10,877 

11,026 

11,176 

12,614 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20.000 
26,000 
30,000 
86,000 
40,000 
42,000 
45,000 
48,000 
50.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
83,990 

Ineh. 
0. 

.0001 
.0003 
.0005 

.0007 
.0009 
.0011 
.0012 
.0014 
.0015 
.0017 
.0019 
.0022 
.0024 
.0026 
.0027 
.0029 
.0030 
.0032 
.0083 
.0034 
.0036 
.0038 
.0039 
.0041 
.0042 
.0044 
.0047 
.0049 
.0053 
.0058 
.0061 
.0068 
.0075 
.0088 
.0096 
.0114 

Inch. 
0. 

Initial  load. 

0. 

0. 

.0001 

.0004 

.0009 

.0014 

.0022 

Tensile  strength. 

.0035 

.0085 

Elongation  of  inch  section,  ".07. 

Exterior  diameter  at  fracture,  ".94. 

Appearance  of  fracture,  silky. 

Failed  in  detail,  tearing  apart  from  a  small  initial  crack  in  the  section 
under  the  bearing  of  the  rotating  test.  Hundreds  of  minute  surface 
cracks  were  developed. 


No.  5080. 

Annulab  Specimen  from  Outer  End 

No.  209. 
Marks,  1  A» 
jx.  ^A4.Ma  (  exterior,  1". 
Diameter8^{  interior;  ".900. 
Sectional  area,  .149  square  inch* 
Gauged  length,  1". 


op  Endurance  Shaft 


Applied  loads. 

In  gauge    Vngth. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Pounds. 
149 
745 
1,490 
2,235 
2,980 
3.725 
4,470 
5,215 
5,960 
6,109 

6,258 

6,407 
6,556 
6,854 
7,450 
7,748 
8,046 
8,344 
8,642 
8,940 
9,238 

Pound*. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 

42,000 

43,000 
44,000 
46,000 
60,000 
52,000 
54,000 
56.000 
58,000 
60,000 
62,000 

Inch. 
0. 

.0001 
.0003 
.0005 
.0006 
.0008 
.0009 
.0011 
.0013 
.0014 
<       .0060 
\       .0198 
.0238 
.0243 
.0296 
.04 
.06 
.07 
.08 
.10 
.14 
.23 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

6. 

Elongation  of  inch  section,  ".46. 
Exterior  diameter  at  fracture,  ".76. 
Appearance  of  fracture,  silky. 


592  ENDURANCE  OP  ROTATING  SHAFTS. 

No.  5081. 
Annular  Specimen  from  Middle  of  Endurance  Shaft  Uo.  209. 
Marks,  1  A* 

Sectional  area,  .149  square  inch. 
Ganged  length,  1". 


Applied  load*. 

In  ganged  length. 

Remark*. 

Total. 

Pertqnare 
Inch. 

Elongation. 

Set. 

Pound*. 
149 
745 
1,400 
2,235 
2,080 
3,725 
4,470 
5,215 
5,900 
6,705 
7,450 
7,590 
7,748 
7,897 
8,046 
8,344 
8,642 
8,940 
9,238 
9,536 
9,685 
9,745 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
64,000 
66,000 
58,000 
60,000 
62.000 
64,000 
65,000 
66,400 

Inch. 
0. 

.0002 

.0003 

.0005 

.0006 

.0008 

.0010 

.0012 

.0014 

.0015 

.0019 

.0181 

.0194 

.0230 

.0260 

.03 

.04 

.05 

.07 

.10 

.12 

.21 

Inch. 
0. 

Initial  load. 
Elaatic  limit 

Tensile  strength. 

0. 

.0002 

Elongation  of  inch  section,  ".40. 
Exterior  diameter  at  fracture,  ".78. 
Appearance  of  fracture,  silky. 


rjjj.uutt.&au£i   ur    auiAiintf  ©n-a.jr.n3. 


No.  5098. 

Annular  Specimen  from   Outer  End  op  Endurance 

No.  274. 

Marks,  2  B4. 

n;ftW4n^.B  S  exterior,  1". 
Diameters,  jinterior;//900 

Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

.Remarks. 

Pounds. 
149 
1,490 
2,980 
4,470 
5,215 
5,960 
6,556 
6,705 
6,854 
7,003 
7, 152 
7,301 
7,450 
8,046 
8,642 
9,238 
9,834 
10, 430 
10,  718 

Pounds. 
1,000 
10,000 
20,000 
80,000 
85,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
54,000 
58,000 
62,000 
66,000 
70,000 
71,930 

Inch. 

0. 

.0003 
.0007 
.0010 
.0012 
.0013 
.0014 
.0189 
.0191 
.0208 
.0220 
.0243 
.0262 
.03 
.04 
.07 

Inch. 
0. 

Initial  load. 

0. 

0. 

Elastio  limit. 

* 

.0240 

.09 
.13 
.22 

Tensile  strength. 

Elongation  of  inch  section,  ".44. 
Diameters  at  fractare,  { f^t^T 
Appearance  of  fractare,  silky. 
H.  Ex.  92 38 


594  ENDURANCE   OF   ROTATING   8HAFT8. 

No.  6099. 

r 

Annular  Specimen  from  Middle  of  Endurance  Shaft  No.  274. 


Marks,  2  B4. 

Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  load*. 

In  ganged  length. 

Bemarka. 

Total. 

Per  square 
inch. 

Elongation. 

Bet. 

Pounds. 
149 
1,490 
2,980 
4,470 
5,215 
6,900 
0,109 
0,268 
0,407 
0,550 
6,705 
0,854 
7,008 
7,152 
7,801 
7,450 
7,599 
7,748 
7,897 
8,040 
8,195 
8,844 
8,940 
9,580 
10,132 
10,728 
11,018 

fotmdf. 
1,000 
10,000 
20,000 
80,000 
86,000 
40,000 
41,000 
42,000 
48,000 
44.000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
61.000 
52,000 
68,000 
64,000 
66,000 
60,000 
00,000 
04,000 
08,000 
72,000 
78,960 

o. 

.0004 

.0007 

.0011 

.0010 

.0027 

.0031 

.0036 

.0045 

.0057 

.0079 

.0084 

.0090 

.0109 

.0128 

.0140 

.0157 

.0171 

.0187 

.0199 

.0225 

.0240 

.03 

.04 

.07 

.12 

.21 

Inch. 
0. 

Initial  load. 

0. 
.0008 

.0002 

.0121 

.0203 

Tensile  strength. 

Elongation  of  inch  section,  ".41. 

Diameter"  at  *••*«•>  {  fiSta?  "jit 

Appearance  of  fracture,  silky.    No  surface  cracks  in  sight. 


No.  5094. 

Annular  Specimen  from  Outer  End  op  Endurance 

No.  242. 
Marks,  2  Bx. 

T\i««A+AM  S  exterior,  1". 
Diameter8' |  interior;  ".900 
Sectional  area,  .149  sqhare  inch. 
Gauged  length,  1". 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Elongation. 

fiet. 

Remarks. 

Pound*. 
140 
1,490 
2,080 
4,470 
6,215 
5,960 
6,407 
6,566 
6,706 
6,854 
7,162 
7,460 
8,046 
8,642 
9,238 
9,834 
10,616 

Pounds, 
1,000 
10,000 
20,000 
80,000 
86,000 
40,000 
48,000 
44,000 
45,000 
46,000 
48,000 
60,000 
64,000 
68,000 
62,000 
66,000 
71,260 

Ineh. 

0. 

.0003 
.0007 
.0011 
.0013 
.0015 
.0016 
.01U 
.0179 
.0185 
.0222 
.0262 
.03 
.04 
.06 
.09 
.21 

Inch. 
0. 

Initial  load. 

0. 

0.  • 

Elastic  limit. 

.0160 

.0241 

Tensile  strength. 

Elongation  of  inch  section,  ".42. 
DiameterBatfracture,  { «£*£  '%£ 
Appearance  of  fracture,  silky. 
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No.  5095. 

Annular  Specimen  from  Middle  of  Endurance  Shaft  No.  242 


Marks,  2  B,. 

rKA™AfAM  S  exterior,  1". 
DlametereM  interior; -.900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Peraqnare 
inch. 

Elongation. 

Set. 

Pound*. 
149 

1,480 
2,930 
4,470 
5,216 
5,080 
6,100 
6,258 
6,407 
6,556 
6,705 
6,854 
7,008 
7,152 
7,301 
7,450 
7,748 
8,046 
8,344 
8.642 
8,040 
0,536 
10,182 
10,728 
10,058 

Pound*. 
1,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47.000 
48,000 
40,000 
50.000 
62,000 
64.000 
56,000 
58,000 
00,000 
64,000 
68,000 
72,000 
73,540 

Inch. 

0. 

.0003 
.0007 
.0010 
.0012 

Inch. 
0. 

Initial  load. 

0. 

.0018 
.0025 

.0004 

.0028 

.0031 

.0038 

.0030 

.0043 

.0050 

.0056 

.0067 

.0076 

.0000 

.0122 

.0151 

.0187 

.0219 

.03 

.04 

.00 

.14 

.0022 

.0055 

.0106 

Snrfaoe  crack  opened. 







Tenaile  strength. 

Elongation  of  inch  section,  ".23. 

Diameters  at  fracture,  {  «£*£  #^ 

Appearance  of  fracture,  silky.  Failed  in  detail,  fracture  beginning 
at  an  initial  crack,  which  was  ".05  long,  and  penetrated  the  walls  of 
the  specimen  ".02.  There  were  numerous  surface  cracks,  some  easily 
visible,  and  a  large  number  of  minute  cracks. 


ENDURANCE   OF    ROTATING   SHAFTS.     • 
Kb.  6090. 

Annular   Specimen  from  Outer  End  of  Endurance 

No.  227. 
Marks,  2  A5. 

Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  ganged  length. 

Total. 

Personal* 
inch. 

Elongation. 

Set. 

Remarks. 

Pound*. 

149 

1,490 

2,980 

4,470 

5,960 

6,258 

6,556 

6,705 

6,854 

7,003 

7,152 

7,301 

7,450 

8,344 

8,940 

9,536 

10,132 

10,728 

11,310 

Pounds. 

1,000 
10.000 
20,000 
80,000 
40,000 
42,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
56,000 
60,000 
64,000 
68,000 
72,000 
75,910 

Inch. 

0. 

.0003 
.0005 
.0009 
.0012 
.0018 
.0014 
.0019 
.0155 
.0174 
.0184 
.0199 
.0207 
.03 
.04 
.05 
.07 
.10 
.22 

Inch. 
0. 

Initial  load. 

•   0. 

Elastic  limit. 

.0005 
............. 

.0189 

Tensile  strength. 

Elongation  of  inch  section,  ".42 
Diameters  at  fracture,  {  ggg  ^ 
Appearance  of  fracture,  silky. 
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*   ENDURANCE   OP   ROTATING   8HAPT8. 
No.  5091. 


Annulab  Specimen  from  Middle  of  Endurance  Shaft  No.  227 


Marks,  2  As. 

TvAmA+A«a  f  exterior,  1". 
Dlameter8' J  interior,' -900. 
Sectional  area,  .149  square  inch. 
Ganged  length,  1". 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  square 
inon. 

Elongation. 

Set 

Pound*. 
140 
1,400 
2,080 
4,470 
5,215 
5,000 
0,100 
6,258 
0,407 
6,556 
6,705 
7,003 
7,152 
7,450 
6,040 
0,220 

Pound*. 
1,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
47,000 
48,000 
50,000 
60,000 
63,880 

Inch. 

0. 

.0004 
.0008 
.0012 
.0016 
.0028 
.0032 
.0036 
.0041 
.0047 
.0054 
.0074 

Inch. 
0. 

Initial  load. 

Surface  crack  opened. 
Tensile  strength. 

.0001 

.0014 

.0001 
.0110 
.03 



1 

Elongation  of  inch  section,  ".10. 

Exterior  diameter  at  fracture,  ".93. 

Appearance  of  fracture,  silky.  Failed  in  detail  by  tearing  apart  from 
two  initial  cracks,  one  of  which  penetrated  the  full  thickness  of  the 
specimen. 


ENDURANCE    OF    ROTATING   SHAFTS. 

2*0.  6092. 

Annular  Specimen  from  Outer  End  of  Endurance 

No.  231. 
Marks,  2  A*. 

n;AmAfA*.a  S  exterior,  1". 
Diameter8^i  interior, -.900. 
Sectional  area,  .149  square  inch. 
Ganged  length,  1". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inoh. 

Elongation. 

Bet 

Remarks. 

Pound*. 
140 
1,400 
2,080 
4,470 
5,000 

0,100 

6,258 
6,965 
6,854 
7,152 
7,450 
8,046 
8,642 
8,040 
0,536 
10,415 

Pounds. 
1,000 
10,000 
20,000 
80,000 
40,000 

41,000 

42,000 
44,000 
46,000 
48,000 
50,000 
64,000 
58,000 
60,000 
64,000 
60,000 

Imk. 

o. 

.0003 
.0006 
.0000 
.0013 
<       .0014 
\       .0106 
.0150 
.0176 
.0213 
.0254 
.0288 
.03 
.04 
.06 
.09 
.24 

Inoh. 
0. 

Initial  load. 

0. 

Elastio  limit. 

/ 

.0268 

Tensile  strength. 

Elongation  of  inch  section,  ".41. 
Diameters atfracture,  { ggjCg1 
Appearance  of  fracture,  silky. 
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ENDURANCE   OP   ROTATING   SHAFTS. 
No.  6093. 
ATWTOX.AB  SPKOIMEN  FROM  MIDDLE  OF  EnDURANOE  SHAFT  NO.  231. 


Marks,  2  A«. 

_.        .  _  %  exterior,  1". 

Diameters,  ^  interior,  ".900. 

Sectional  area,  .149  square  inch. 

Ganged  length,  1". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
149 
1,490 
2,980 
4,470 
5,215 
5,960 
6,109 
6,258 
6,407 
6,550 
6,705 
6,854 
7,003 
7, 152 
7,301 
7,450 

8,046 
8,642 
9,238 
9,834 
10,430 
10,770 

Pounds. 
1,000 
10,000 
20,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 

54,000 
58,000 
62,000 
66,000 
70,000 
72,280 

Inch. 

0. 

.0004 
.0006 
.0012 
.0014 
.0026 
.0030 
.0035 
.0039 
.0043 
.0050 
.0059 
.0066 
.0071 
.0083 
.0093 

.01 
.02 
.08 
.04 
.08 
.19 

Inch. 
0. 

Initial  load. 

0. 


.0012 

.0032 

.0073 

Micrometer  removed  and  specimen  carefully 
examined  for  cracks.   None  visible,  however. 



Tensile  strength. 

Elongation  of  inch  section,  ".36. 

Diametersatfracture,!-^;;^; 

Appearance  of  fractnre,  silky.    No  cracks  on  surface  of  stem  were 
developed. 


ENDURANCE  OP  ROTATING   SHAFTS. 
So.  6088. 
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Annttlar  Specimen  from  Outer  Ens  of  Endurance  Shaft 

No.  224. 
Marks,  2  A,. 

Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inch- 

Elongation. 

Set. 

Remarks. 

Pound*. 

149 

1,490 

2,908 

4,470 

5,215 

5,960 

6,705 

6,854 

7.003 

7,152 

7,301 

7,450 

8,344 

8,940 

9,536 

10,132 

10,728 

11,122 

Pound*. 
1,000 
10,000 
20,000 
80,000 
35.000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
56,000 
60,000 
64,000 
68,000 
72,000 
74,640 

Inch. 

0. 

.0008 
.0007 
.0009 
.0911 
.0013 
.0014 
.0019 
.0199 
.0220 
.0228 
.0243 
.03 
.04 
.06 
.09 
.12 
.24 

Inch. 
0. 

Initial  load. 

0. 

0. 

TClftj»t^  lfrilt. 

Tensile  strength. 

.0222 

'.42. 


Elongation  of  inch  section,    . 

Diametersatfracture,  {  figj'  ',/£ 
Appearance  of  fracture,  silky. 


602  ENDURANCE  OP  ROTATING  SHAFTS. 

Ko.5089. 

Annular  Specimen  from  Middle  of  Endurance  Shaft  No.  224. 


Marks,  2  A* 

Sectional  area,  .149  square  inch. 
Ganged  length,  1". 


Applied  load*. 

In  ganged  length. 

Remark*. 

Total. 

Per  MOM* 
inch. 

Elongation.        Set. 

Pound*. 
149 
1,490 
2,980 
4,470 
6,215 
5.960 
6,109 
6,268 
6,407 
6,556 
6,705 
6,854 
7.008 
7,152 
7,301 
7,450 
7,748 
8,046 
8,344 
8,642 
8,940 
9,601 

Pounds. 
1,000 
10,000 
20,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47.000 
48,000 
49,000 
60.000 
52,000 
54,000 
56,000 
58,000 
60,000 
63,760 

Inch. 
0. 

.0008 
.0007 

Inch. 
0. 

Initial  load. 

Surface  cracks  developed. 
Tensile  strength. 

.0011 
.0018 

o. 

.0017 
.0019 
.0023 
.0026 
.0027 
.0031 
.0037 
.0046 
.0056 
.0069 
.0080 
.0109 
.0146 
.0180 
.0225 
.0274 

.0004 

"*"  ".0062"* 

.0249 

Elongation  of  inch  section,  ".10. 

Exterior  diameter  at  fracture,  ".93. 

Appearance  of  fracture,  silky.  Fractured  in  detail,  beginning  at 
cracks  which  were  developed  in  the  metal  during  the  rotating  test. 
There  were  a  large  number  of  cracks  present,  some  of  which  pene- 
trated the  full  thickness  of  the  specimen. 


ENDURANCE   OP   ROTATING   SHAFTS. 
No.  5086. 

Annular  Specimen  from  Outer  End  of  Endurance 

No.  217. 
Marks,  2  A3. 

Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remarks. 

Poundt. 
149 
1,490 
2,980 
4,470 
5,216 
6,960 
6,109 
6,258 
6,407 

6,666 

6,705 
6.854 
7,003 
7,152 
7,301 
7,450 
7,748 
8,642 
9,238 
9,834 
10,824 

Poundt. 
1,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 

44,000 

45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
58,000 
62,000 
66,000 
72,640 

Inch. 
0. 

.0002 
.0006 
.0008 
.0011 
.0013 
.0014 
.0014 
.0015 

f       .0017 
.0020 
.0044 

\       . 0087 
.0130 
.0138 

1       .0112 
.0152 
.0171 
.0188 
.0196 
.0225 
.0238 
.0270 
.04 
.05 
.08 
.22 

Inch. 
0. 

Initial  load. 

0. 

0. 

Elastic  limit. 

After  3  minutes. 

After  10  minutes. 

Tensile  strength. 

Elongation  of  inch  section,  ".42. 
Diametersatfracture,  { gggj  ,/g; 
Appearance  of  fracture,  silky. 


604  ENDURANCE  OF  ROTATING  SHAFTS. 

No.  6087. 
Annular  Specimen  from  Middle  of  Endurance  Shaft  No.  217. 


Marks,  2  A3. 
Tii«mA+AM  S  exterior,  1". 
Diameter8' J  interior/ ".900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Elongation. 

Set. 

Pounds. 
149 
1,400 
2,980 
4,470 
5,215 
5,960 
6,258 
6,705 
6,854 
7,003 
7,152 
7,301 
7,450 
7,748 
8,046 
8,344 
8,940 
10,430 
11,860 

Pounds. 
1,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
60,000 
70,000 
76,240 

Insh. 

o. 

.0004 

.0007 

.0011 

.0013 

.0015 

.0018 

.0021 

.0024 

.0027 

.0037 

.0044 

.0060 

.0095 

.0136 

.0168 

.02 

.66 

.90 

Inch. 
0. 

Initial  load. 

A  small  surface  craok  visible. 
Tensile  strength. 

0. 

.0001 

.0005 

.0042 

Elongation  of  inch  section,  ".37. 

Diameters  at  fracture,  { ggj'^ 

Appearance  of  fracture,  silky.  Numerous  surface  cracks  developed. 
The  depth  of  these  cracks  was  very  shallow;  they  did  not  appear  to 
penetrate  the  metal  ".01. 


ENDURANCE   OF   ROTATING  SHAFTS. 
No.  5084. 

Annular  Specimen  from  Outer  End  of  Endurance 

No.  205. 
Marks,  2  Ai. 

Diameters,  {SSS^MH. 
Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  ganged  letfgth. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remarks. 

Pounds. 
149 
745 
1,490 
2,235 
2,980 
3,726 
4,470 
6,215 
5,960 
6,109 

6,258 

6,407 
6,566 
6,705 
6,854 
7, 152 
7,450 
8,046 
8,642 
8,940 
9,238 
9,536 
9,834 
10, 132 
10,290 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
20,000 
85.000 
40,000 
41,000 

42,000 

48,000 
44,000 
46,000 
46,000 
48,000 
60,000 
64,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
69,060 

Inch. 
0. 

.0001 
.0003 
.0005 
.0007 
.0009 
.0010 
.0012 
.0014 
.0014 
5        .0017 
>        .0087 
.0168 
.0181 
.0201 
.0210 
.0252 
.0304 
.04 
•  C3 
.06 
.08 
.09 
.11 
.15 
.22 

Inch. 
0. 

Initial  load. 

0. 

0. 

Elastic  limit. 

.0283 

Tensile  strength. 

. 

Elongation  of  inch  section,  ".42. 
Exterior  diameter  at  fracture,  ".78. 
Appearance  of  fracture,  silky. 
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ENDURANCE   OF   ROTATING   SHAFTS. 
No.  6086. 


AJTNTJI-AB  SPHIOXMEN  FBOM  MIDDLE  OF  ENDURANOB  SHAFT  No.  205. 

Jiarits,  2  A1. 

,    M  C  exterior.  1". 
Diameters,^  interior,  ".900. 

Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads. 


T.U1.     P*fflF* 


Pound/. 

149 

745 

1,490 

2,235 

2,980 

8,725 

4,470 

6,215 

6,980 

6,705 

7,450 

7,599 

7,748 

7,897 

8,046 

8,196 

8,344 

8,498 

8,642 

8,791 

8,940 

9,288 

9,686 

9,834 

10,182 

10,430 

10,728 

11.026 

11,824 

11,920 

12, 218 

12,869 


Elongation. 


Pounds. 
1,000 
5,000 

10,000 
15,000 
20,000 
26,600 

80,000 
85,000 
40,000 
45,000 
60,000 
61,009 
52,000 
63,000 
64,000 
65,000 
60,000 
67,000 
68,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
80,000 
82,000 
83,010 


In  ganged  length. 


In*. 
0. 
.0001 


.0007 

.0008 

.0010 

.0012 

.0014 

.0017 

.0019 

.0022 

.0028 

.0025 

.0027 

.0028 

.0081 

.0032 

.0038 

.0036 

.0038 

.0042 

.0052 

.0058 

.0076 

.0104 

.0180 

.0168 

.0216 

.08 

.04 

.09 


Set. 


Inek. 
0. 


.0002 


.0017 


.0077 
"."Aiw" 


Remarks. 


Initial  load. 


Tensile  strength. 


Elongation  of  inch  section,  ".13. 
Exterior  diameter,  ".91. 

Appearance  of  fracture,  silky.    Hundreds  of  minute  surface  cracks 
developed. 


ENDURANCE   OP   ROTATING   SHAFTS. 
No.  5096. 
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Annular  Specimen  from  Outer  End  op  Endurance  Shaft 

No.  210. 

Marks,  2  A,. 

tv„™a+a™»  f  exterior,  1". 
Diameter8'i  interior;  ".900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  load*. 

In  gauged  length* 

Bemark*. 

Total. 

Per  square 
inoh. 

Elongation. 

Bet. 

Pounds. 
140 
1,400 
2,080 
4,470 
5,215 
5,900 
6,258 
6,407 
6, 556 
6,705 
6,854 
7,152 
7,450 
8,046 
8,642 
0,238 
0,834 
10,480 

Founds. 
1,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50,000 
54,000 
58,000 
62,000 
66,000 
70,000 

Inch. 

0. 

.0008 
.0007 
.0011 
.0013 
.0014 
.0015 
.0170 
.0187 
.0203 
.0212 
.0244 
.0280 
.04 
.05 
.07 
.10 
.21 

Inch. 
0. 

Initial  toad. 
Elastic  limit. 

Tensile  strength. 

0. 

0. 

.0185 

Elongation  of  inch  section,  ".42. 
Diameters  at  fracture,  {  Jggg  ££• 
Appearance  of  fracture,  silky. 
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No.  5097. 
Annular  Specimen  from  Middle  op  Endurance  Shapt  No.  210. 


Marks,  2  A2. 

Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  load*. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
140 
1,400 
2,080 
4,470 
6,215 
5,960 
6,100 
6,258 
6,407 
6,558 
6,705 
6,854 
7,003 
7,152 
7,301 
7,450 
7,748 
8,046 
8,344 
8,642 
8,040 
0,536 
10,132 
10,728 
10,042 

Pounds. 
1,000 
10,000 
20,000 
80,000 
35,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
52,000 
54,000 
66,000 
58,000 
60,000 
64,000 
68,000 
72,000 
73,440 

Ineh. 

0. 

.0002 
.0006 
.0008 
.0012 
.0016 
.0018 
.0010 
.0021 
.0024 
.0025 
.0028 
.0031 
.0034 
.0037 
.0043 
.0078 
.0125 
.0157 
.0216 
.0260 
.03 
.06 
.12 
.20 

Inch. 
0. 

Initial  load. 

0. 

.0003 

.0009 

.0026 

.0244 

Tensile  strength. 

Elongation  of  inch  section,  ".39. 

Diameters  at  fracture,  {  «j££|  S 

Appearance  of  fracture,  silky.    Very  minute  surface  cracks  opened. 


ENDURANCE   OP   ROTATING  SHAFTS, 
ffo.  5100. 
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Annular  Specimen  from  Outer  End  of  Endurance  Shaft 

No,  204. 
Marks,  3  A,. 
niAmAfAM>  S  exterior,  1". 
Diam*ter*,{  interior,  ".900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  load*. 

In  ganged  length. 

Total 

Per  square 
inon. 

Elongation. 

Set. 

Remarks. 

Pounds. 
149 
1,490 
2,980 
4,470 
5,960 
0,705 
7,460 
7,099 

7,748 

7,897 
8,046 
8,195 
8,344 
8,493 
8,642 
8,791 
8,940 
10,182 
11,324 
12, 516 
13, 112 
13,170 

Poundt. 
1,000 
10,000 
20,000 
30.000 
40,000 
45,000 
50,000 
51,000 

52,000 

58,000 
54,000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 
68,000 
76,000 
84,000 
88,000 
88,890 

Inch. 
0. 

.0003 
.0007 
.0011 
.0014 
.0015 
.0016 
.0017 
<       .0018 
{       .0073 
.0135 
.0137 
.0149 
.0154 
.0165 
.0174 
.0194 
.0208 
.08 
.04 
.09 
.16 
.21 

Inch. 
0. 

Iuitial  load. 



Klastic  limit 

"6: 

0. 

0. 

.0126 

.0184 

Tensile  strength. 

Elongation  of  inch  section,  ".36. 
Diameter*  at  fracture,  {  Sg^i* 
Appearance  of  fracture,  silky. 
H.  Ex.  92 39 
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3*0.  5101. 

Annular  Specimen  from  Middle  of  Endurance  Shaft  No.  204. 
Marks  3  A* 


Diameters,  { ffigj'^ 

Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  ganged  length. 

Remark  n. 

Total. 

Per  aqaare 
inon. 

Elongation. 

8et. 

Poundt. 

149 

1,490 

2,980 

4,470 

5,960 

6,705 

7,450 

8,195 

8,940 

9,685 

9,834 

9,983 

10, 132 

10.281 

10, 430 

10, 579 

10.728 

10. 877 

11,026 

11, 175 

11,324 

11,622 

11,920 

12. 218 

12.  516 

12,814 

13,112 

13, 410 

14,566 

Poundt. 
1.000 
10,000 
20,000 
80.000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
66,000 
67,000 
68,000 
69.000 
70,000 
71,000 
72,000 
73,000 
74,000 
75.000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88.000 
90,000 
97,760 

Jntk. 
0. 

.0003 
.0005 
.0010 
.0014 
.0017 
.0019 
.0022 
.0025 
.0030 
.0031 
.0032 
.0033 
.0034 
.0035 
.0038 
.0039 
.0040 
.0042 
.0044 
.6047 
.0052 
.0060 
.0080 
.0087 
.0099 
.0119 
.0139 

Inch. 
0. 

Initial  lost. 

0. 
0. 

.0001 
.0002 
.0004 
.0007 

.0010 

.0030 

.0103 

Tensile  ntrength. 

Elongation  of  inch  section,  ".05. 
Exterior  diameter  at  fracture,  ". 
Appearance  of  fracture,  silky. 


ENDURANCE   OF    ROTATING   SHAFTS. 
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COMPRESSION  TESTS  07  SPECIMENS  FROM  RUPTUB 
ENDURANCE  SHAFTS. 

No.  1160. 

Specimen  from  Outer  End  of  Endurance  Shaft  No 

Marks,  1  Aa. 

Length  over  all,  12". 

Diameter,  ".976. 

Sectional  area,  .75  square  inch. 

Ganged  length,  10". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Bemarks. 

Pounds. 
750 
3,750 
7,500 
11. 250 
15.000 
18,750 
22,500 
26,250 
30,000 
30,750 
31.500 
32  250 
33,000 
83,750 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45, 000 

Ineh. 
0. 

.0015 
.0031 
.0049 
.0067 
.0081 
.0090 
.0118 
.0139 
.0150 
.0108 
.0260 
.0375 
.0535 

Inch. 
0. 
0. 
0. 
0. 

Initial  load. 

0. 

.0009 

Elastic  limit. 

Appreciable  lateral  deflection. 

.0383 

Ultimate  strength. 

Failed  by  triple  flexure.    Deflected  obliquely  upward. 

No.  1161. 

Specimen  from  Outer  End  op  Endurance  Shaft  N 

Marks,  2  A3. 

Length  over  all,  12". 

Diameter,  ".988. 

Sectional  area,  .76  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Total 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Bemarks. 

Pounds. 
760 
8,800 
7,600 
11,400 
15,200 
19,000 
21,660 
22,800 
80,610 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
28,500 
30,000 
40,150 

Inch. 
0. 

.0016 
.0031 
.0050 
.0067 
.0091 

Inch. 
0. 
0. 

Initial  load. 

.0001 

Elastic  limit. 

.0237 

.0140 

Ultimate  strength. 

Failed  by  triple  flexure.    Deflected  obliquely  downward. 
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No.  1162. 

Specimen  fbom  Outer  End  of  Endurance  Shaft  No.  211. 

TNarks,  3  At. 

Xength  over  all,  12". 

Diameter,  ".992. 

Sectional  area,  .77  square  inch. 

Ganged  length,  10". 


Applied  loads. 

In  gauged  length. 

Remarks. 

ToUL 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

770 

3,850 

7,700 

11,660 

16,400 

19.250 

20,020 

20,790 

21,500 

22,880 

23,100 

84,010 

.  PovndB. 
1,000 
6,000 
10,000 
15.000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
44,960 

Inek. 

0. 

.0017 
.0033 
.0040 
.0007 
.0008 
.0130 
.0175 
.0193 

Jneh. 
0. 
0. 

Initial  load. 

.0007 

Elastic  limn. 

.0218 
.0248 

:::::::::::: 

.0148 



*»»"— «•*■ 

I 

Failed  by  triple  flexure.    Deflected  obliquely  downward. 
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CHEMICAL  ANALYSES  OF  STEEL  CASTINGS  AND  FORCINGS. 

Chemical  analyse*  of  steel  carriage  castings. 


Carbon. 

Harks. 

Manga- 
nese. 

Silicon. 

Sul- 
phnr. 

Phos- 
phorus. 

Copper. 

Alumi- 
num. 

Total. 

Graph- 
itic. 

Com- 
bined. 

10R199C  L.M.... 

0.863 

0.011 

0.852 

0.684 

0.427 

0.095 

0.061 

0.000 

0.707 

12C158C  L,M.... 

0.442 

0.024 

0.418 

0.814 

0.440 

0.090 

0.056 

0.000 

0.854 

12C208C  T,M.... 

0.385 

0.013 

0.872 

0.903 

0.535 

0.000 

0.062 

0.000 

0.846 

12C202C  T,M  .... 

0.324 

0.028 

0.801 

0.807 

a  470 

0.000 

0.029 

0.000 

0.090 

12C215C  T,M  .... 

0.493 

0.026 

0.467 

0.751 

0.472 

0.060 

0.029 

0.000 

0.096 

12C220C  T,M.... 

0.370 

0  023 

0.347 

0.703 

0.401 

0.061 

0.020 

0.092 

12C219C  LaM.... 

0.337 

0.022 

0.856 

0.736 

0.527 

0.062 

0.027 

0.081 

12C221C  T,M  .... 

0.834 

0.021 

0.313 

0.761 

0.413 

0.050 

0.027 



0.073 

12C222C  TjM.... 

0.407 

0.024 

0.878 

0.727 

0.451 

0.062 

0.029 

0.000 

0.100 

12C225C  L,M.... 

0.420 

0.024 

0.896 

0.732 

0.527 

0.060 

0.022 

0.000 

0.089 

Chemical  analyses  of  steel  forgings  for  gun  construction. 


Marks. 

Carbon. 

l 

Sulphur. 

Phos- 
phorus. 

Total. 

Graph- 
itic. 

Com- 
bined. 

*ST ' sil,con- 

6231 B,  MT,0 

6867  B,  MTtI 

4778Bi  F,T,I 

5138Bi  MTtM 

5121Bi  BT,M 

0.595 
0.454 
0.468 
0.454 
0.367 

0.005 
0.007 
0.019 
0.014 
0.016 

0.690 
0.447 
0.449 
0.440 
0.851 

0.070 
0.738 
0.637 
0.690 
0.435 

0.197 
0.205 
0.159 
0.195 
0.037 

0.030 
0.033 
0.030 
0.028 
0.027 

0.021 
0.023 
0.022 
0.028 
0.023 

SHOT  LINES. 


RETESTS  OF  LINEN  SHOT  LINES;    ALSO  TESTS  OF 

SAMPLES  FROM  TWO  NEW  COILS,  AND  TESTS 

OF  COTTON  FLOATING  LINES  FOR  THE 

U.  S.  LIFE-SAVING  SERVICE. 
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SHOT   LINES. 
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SHOT  LINES. 

Shot  Line  No.  9. 

Coil  No.  4208.    Report  1890. 
Original  tensile  strength  1,274  pounds. 

No.  6485. 

Sample  from  outside  end  of  coil. 
Gauged  length,  6  feet. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Elongation. 

Set. 

Found*. 
0 

100 
200 
800 
400 
600 
600 
700 
800 
000 
098 

Poundt. 

0.  * 
2.45 
3.32 
3.96 
4.44 
4.70 
6.07 
5.35 
5.52 

Inches. 
0. 

3.12 

5.83 

. 

Tensile  strength. 

1 1 

Parted  one  strand  at  the  pin. 

No.  6491. 

Additional  sample  taken  from  outside  end  of  coil  No.  420S. 
Tensile  strength,  1,184  pounds. 
Parted  one  strand  at  the  pin. 

No.  6486. 

Sample  from  inside  end  of  coil  No.  4208. 
Gauged  length,  6  feet. 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
in  oh. 

Elongation. 

Set. 

Remarks. 

Pound*. 
0 

100 
200 
300 
400 
600 
600 
700 
800 
900 
920 

Pound*. 

Inch**. 
0. 

Inches. 
0. 

Tensile  strength. 

3.37 
4.20 
4.78 
5.11 
6  43 

3.60 

5.70 
5.88 
6.17 
6.31 

1 

Parted  two  strands  2  feet  from  pin. 
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SHOT   LINKS. 

Shot  Line  No.  9. 


Coil  No.  4213.    Beport  1890. 

Original  tensile  strength,  1,205  pounds. 

No.  6487. 

Sample  from  outside  end  of  coil. 
Gauged  length,  6  feet. 


Applied  loads. 

In  ganged  length. 

TotaL 

Per  square 
inch. 

HSlongatioo. 

Set. 

Remark*. 

Pounds. 
0 

100 
200 

300 
400 
600 
600 
700 
800 
900 
.    1,000 
1,100 

Poundt. 

Inehet. 
0. 

3.60 
4.50 
5.10 
5.52 
5.91 
6.22 

Inehet. 
0. 

' 

4.14 

6.47 
6.66 
6.90 
7.06 

Tensile  strength. 

Parted  two  strands;  one  strand  at  pin  and  one  strand  1£  feet  from  pin. 


No.  6488. 

Sample  from  inside  end  of  coil  No.  4213. 
Gauged  length,  6  feet 


Applied  loads.            In  ganged  length. 

Remark*. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
0 

100 
200 
800 
400 
600 
600 
700 
800 
900 
1,000 
1,048 

Pounds, 

Inehet. 
0. 

3.10 
4.00 
4.68 
5.03 
5.39 
5.66 
5.88 
6.14 
6.85 
6.66 

Inehet. 
0. 

i 
Tensile  strength. 

3.65 

Parted  one  strand  4  feet  from  pin. 


shot  lines- 
Shot  Line  No.  0. 

Coil  No.  4218.    Report  1890. 

Original  tensile  strength,  1,195  pounds. 
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No.  6489. 


Sample  from  outside  end  of  coil. 
Ganged  length,  6  feet. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Personal* 
inch. 

Elongation. 

Set. 

Pounds. 
0 

100 
200 
800 
400 
600 
600 
700 
800 
900 
1,000 
1,052 

Pounds. 

Inches. 
0. 

4.82 
5.35 
6.10 
6.66 
6.93 
7.28 
7.58 
7.78 
8.00 
8.24 

Inches. 
0. 

Tensile  strength. 

4.93 

Parted  two  strands  at  the  pin. 


No.  6490. 

Sample  from  inside  end  of  coil  No.  4218. 
Ganged  length,  6  feet. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation.'       Set. 

Pounds. 
0 

100 
200 
800 
400 
600 
600 
700 
8  0 
900 
1,000 
1,051 

Pounds. 

Inches. 
0. 

4.43 
5  48 
6.19 
6.70 
7.12 
7.46 
7.77 
8.02 
8.30 
8.46 

Inches. 
0. 

Tensile  strength. 

5.10 

1 

Parted  one  strand  1£  feet  from  pin. 
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SHOT   LINES. 

Shot  Line  No.  7, 


Coil  No.  4021.    Report  1890. 
Original  tensile  strength,  830  pounds. 


No.  6492. 


Sample  from  outside  end  of  coil. 
Gauged  length,  6  feet. 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remarks*. 

Pounds. 
0 

100 
200 
800 
400 
500 
599 

Pounds. 

Indus. 
0. 

2.50 
3.38 
3.85 
4.33 
4.68 

Inches. 
0. 

Tensile  strength. 

2.62 

1 

Parted 

one  sti'ii 

md  2£  fe 

et  from  pin. 
No.  6493. 

Sample  from  inside  end  of  coil  No.  4021. 
Gauged  length,  6  feet. 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remarks. 

Pounds. 
0 

100 
200 
300 
400 
500 
600 
610 

Pounds. 

Inches. 
0. 
2.55 

3.34 
3.92 
4.32 
4.68 
5.00 

Inehft. 
0. 

8.10 

Tensile  strength. 

Parted  one  strand  10  inches  from  pin. 


SHOT   LINE8. 

Shot  Line  No.  7. 

Coil  No.  4018.    Keport  1890. 
Original  tensile  strength,  815  pounds. 

No.  6494. 

Sample  from  outside  end  of  coil. 
Gauged  length,  6  feet. 
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Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

rounds. 
0 

100 
200 
300 
400 
500 
600 
647 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Inches. 
0. 

Inches. 
0. 

2.89 
3.66 
4. 22 
4.60 
4.02 
5.24 

3. 2d 

Tensile  strength. 

I 

* 

Parted  one  strand  at  the  pin. 


No.  6405. 

Sample  from  inside  end  of  coil  No.  4018. 
Gauged  length,  6  feet. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Jnon. 

Elongation. 

Set. 

Pounds. 
0 

100 
200 
300 
400 
500 
608 

Pounds. 

Inches. 
0. 

3.70 
4.43 
4.97 
5.38 
5.70 
5.98 

Inches. 
0. 

Tensile  strength. 

3.96 

Parted  one  strand  2  feet  from  pin. 
H.  Ex.  92 40 
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SHOT   LINES. 

Shot  IAne  No.  7. 


Coil  No.  3918.    Report  1890. 
Original  tensile  strength,  755  pounds. 


No.  6496. 

Sample  from  outside  end  of  coil. 
Oauged  length,  6  feet. 


Applied  loada. 

In  ganged  length. 

KeniMrks. 

Total. 

Per  square 
inon. 

Elongation.'       Set. 

i 

Pound*. 
0 

100 
200 
800 
400 
500 
600 
624 

Founds. 

Indus. 
0. 

8.12 
4.03 
4.52 
4.92 
5.26 
5.54 

Indus. 
0. 

Tensile  strength. 

8.48 

Parted  one  strand  4  inches  from  pin. 


No.  6497. 

Sample  from  inside  end  of  coil  No.  3918. 
Oauged  length,  6  feet 


Applied  load*. 

In  gauged  length. 

Kcmarks. 

TotaL 

Per  square 
inon. 

Elongation. 

Bel. 

Pound*. 
0 

100 
200 
800 
400 
500 
599 

Pounds. 

Indus. 
0. 

4.14 
4.83 
5.33 
5.74 
6.05 

0.  " 

Tensile  strength. 

4.40 

Parted  one  strand  2  feet  3  inches  from  piu. 


Additional  sample  from  outside  end  of  coil  No.  3918. 
Thoroughly  wetted  in  water  at  70°  F.  before  testing. 
Gauged  length,  6  feet. 


1 
Applied  loads.       |      In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
0 

100 
200 
300 
400 

500 

600 
700 
722 

Pounds. 

Inches. 
0. 

10.00 
11.06 
11.46 
11.95 

12. 27 

12. 71 

Inches. 
0. 

6.80 

.......  • ... . 

V      io.  GO 

\       10. 10 

After  £  minute.                            , 

13.00 

IVnsik*  strength. 

1  " 

Parted  two  strands  near  middle  of  length* 


Shot  Line  No.  4. 

Coil  No.  4079.    Report  1890. 
Original  tensile  strength,  336  pounds. 


No.  6499. 


Sample  from  outside  end  of  coil. 
Gauged  length,  6  feet. 


Applied  loads.       .      In  gauged  length. 

Keniarks. 

Total. 

P^square  Elongation 

Set. 

Pounds. 
0 

50 
100 
150 
200 
200 

Pounds.    !     Inches. 
1           o. 

Inches. 
0. 

Tensile  strength. 

I           3.63 

1           4. 80 

I           5.54 

!            6. 10 

4.00 

6.49 

I 

Parted  one  strand  2  feet  6  inches  from  pin. 
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SHOT   LINES. 
No.  6600. 


Sample  from  inside  end  of  coil  No.  4079. 
Gauged  length,  6  feet. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

^nX^1™^*' 

Set. 

Pounds. 
0 

Pounds. 

Inches. 
0. 

4.50 
5.67 
6.40 
6.96 
7.43 

Inches. 
0. 

Tensile  strength.                  « 

60 

100 



150 



200 
250 
287 

5.10 

1 

Parted  two  strands  6  inches  from  pin. 


Shot  Line  No.  4, 

Oc  il  No.  4105.    Eeport  1890. 
Original  tensile  strength,  353  pounds. 


No.  6501. 


Sample  from  outside  end  of  coil. 
Gauged  length,  6  feet. 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Inches. 
0. 

8.85 
4.59 
5.22 
6.76 
6.11 

Set. 

Remarks. 

Pounds. 
0 
50 
100 
150 
200 
250 
284 

Pounds. 

Inches. 
Q, 

, 

8.72 

Tensile  strength. 

Parted  three  strands  3  inches  from  pin. 


SHOT   LINES. 

No.  0502. 

Sample  from  inside  end  of  coil  No.  4105. 
Gauged  length,  0  feet. 
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Applied  loads. 

Id  ganged  length. 

Remarks. 

Total. 

PcinXrejE,OT^OT- 

Set. 

Pounds. 
0 
50 
100 
150 
200 
250 
300 
318 

Pounds. 

Inches. 
0. 
2.75 

Inches. 

0. 

Tensile  strength. 

3.53 
4.12 
4.50 
4.79 
5.08 

2.65 

1 

Parted  one  strand  12  inches  from  pin. 


Shot  Line  No.  4. 

Coil  No.  4055.    Report  1890. 
Original  tensile  strength,  318  pounds. 


No.  6503. 


Sample  from  outside  end  of  coil. 
Gauged  length,  6  feet. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation.        Set. 

Pounds. 
0 
50 
100 
160 
200 
250 
273 

Pounds. 

Inches. 
0. 

3.12 
4.33 
5.10 
5.67 

Inches. 
0. 

Tensile  strength. 

3.56 

6.10 

1 

Parted  three  strands  3  feet  from  pin. 
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SHOT  LINES. 
No.  6506. 


Additional  sample  from  outside  end  of  coil  No.  4055. 
Thoroughly  wetted  in  water  at  70°  F.  before  testing. 
Gauged  length,  6  feet. 


Applied  loads. 

In  gauged  length. 

Remark*. 

fA*.»i     'Per  son  arc 
Totja-    j      Intli. 

Elongation.  |       Set. 

Pound*.  <    Pound*. 
0         

Inch**.           Tnehff. 
0.                   0. 
0.81     ! 

After  |  minute. 
Tensile  atrength. 

50    1 

100      

lO.ltf      

1 
200     

12.W     

250    i 

300    1 

12.62    i 

350     

13.08    I 

384    : 

1 

. 

Parted  three  strands  at  middle  of  length. 


No.  6504. 

Sample  from  inside  end  of  coil  No.  4055. 
Gauged  length,  6  feet. 


Applied  loads.       j      In  ganged  length. 

Remarks. 

Total. 

^BC"*1"00^1"1- 

Set. 

Pounds. 
0 
50 
100 
150 
200 
250 

Pound*.    |     Inehe*. 
0. 

Inehe*. 
0. 

Tensile  strength. 

1           4.30 

5.40 

1            6.08 

!            6.60 

4.51 

1 

Parted  one  strand  2  feet  6  inches  from  pin. 

Additional  samples  from  coil*  previously  tested  and  reported  in  Annual  Report  1890. 


No.  of 
teat. 


7017 
7018 
7019 

7020 
7021 
7022 

7023 
7024 
7025 


No.  of 
line. 


I    Original  teat 

Length  ( ; 

to8tod-   No.of  j  Tensile 
ooil.      strength. 


Peel. 

4  4208 

4  4213 

4  4218 

6  I  4208 

6  4213 

6  4218 

6  '    4208 

6  421 » 

6  I    4218 


Present  test. 


Tensile 
strength  J 


Time. 


Pound*.  Pound*.  ]Min*.\  Sees. 
1274     1174 
1205     1266 
1195 


1290  2 

1210  2 

1255  1 

1220  '   0 

1290  ,   0 

1250  I   0 


10 

3 

62 

45 
17 
48 


Fractured. 


1  strand  at  pin. 
1  strand  at  middle. 

1  strand  at  pin. 

2  strands  at  pin. 
1  strand  at  pin. 

1  strand  18"  from  pin. 

3  strands  14"  from  pin. 

2  strands  at  pin. 
8  stranda  at  pin. 


8H0T   LINKS. 
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Sample  No.  7024  was  first  strained  with  900  pounds  tension,  tben 
load  released,  and  again  loaded  until  ruptured.  The  time,  seventeen 
seconds,  was  that  occupied  during  the  final  period  of  the  test. 


No.  of  :  No.  of  Length 
test.       Hue.    tested. 


7026 
7027 
7028 


Ft*. 

4 
4 
4 


Original  test. 


No.  of 
coil. 


4208 
4213 
4218 


Tensile 
strength. 


Poundi. 


Present  test. 


Tensile 
strength.! 


Time. 


Pounds.  Mint. 
912    I      1 
K18    |      2 
826  1 


Sect. 

51 

5 

58 


Fractured. 


3  strands  2"  from  pin. 
1  strand  at  pin. 
1  strand  at  pin. 


Samples  Nos.  7020,  7027,  and  7028  were  exposed  one  hour,  lying 
loosely  on  a  steam  pipe  about  50  feet  distant  from  the  boiler,  which 
carried  45  pounds  of  steam. 

A  stem  graduated  thermometer  laid  on  the  steam  pipe  and  covered 
with  a  layer  of  cotton  waste  1£"  thick  gradually  acquired  a  tempera- 
ture of  225°  F.  at  the  end  of  twenty  minutes'  exposure.  Uncovering 
the  bulb  of  the  thermometer,  but  still  keeping  it  in  contact  with  the 
steam  pipe,  the  temperature  fell  to  205°  F.  at  the  expiration  of  five 
minutes. 

It  is  believed  that,  due  to  the  circulation  of  cool  air,  few  of  the  fibers 
of  the  shot  lines  acquired  a  temperature  above  the  higher  indication 
of  the  thermometer,  and  did  not  reach  the  temperature  due  the  boiler 
pressure. 


No.  of 

test 

No.  of 
line. 

Length 
tested. 

Original  test 

Present  test 

Fractured. 

No.  or 
coil. 

Tensile 
strength. 

Tensile 
strength. 

Time. 

i    7029 

0 
0 
0 
0 

Feet. 

4 
4 
4 
4 

4208 
4213 
4218 
4213 

Pound*. 

Pound*. 
1232 

Mint. 
1 
2 
1 
2 

Ste$. 
45 
15 
35 
4 

1  strand  at  pin. 
3  strands  at  pin. 
1  strand  10"  from  pin. 
1  strand  at  pin. 

•    7030 

1139 
1240 
1342 

!    7031 

7046 

Samples  Nos.  7029, 7030,  and  7031  were  exposed  one  hour,  lying  on 
a  steam  pipe,  the  same  as  described  in  samples  Nos.  7026  to  7028, 
inclusive. 

After  exposure  to  this  heat  the  samples  were  returned  to  the  store- 
house where  all  of  the  shot  lines  had  been  kept  during  the  preceding 
five  months,  seventeen  hours  later  returned  to  the  testing  room,  and 
then  tested  with  the  results  here  shown. 

It  would  appear  from  the  results  that  a  brief  period  of  heating  had 
not  caused  permanent  loss  in  strength. 

Sample  No.  7046  was  steamed  before  testing;  a  stream  of  liye  steam 
was  discharged  into  a  bucket  in  which  the  sample  remained  five  min- 
utes.   It  was  immediately  tested  after  removal  from  the  bucket. 
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SHOT   LINES. 


No.  of 
test. 

No.  of 
line. 

Length 
tested. 

Original  tost 

Present  lest. 

Fractured. 

No.  of 
coll. 

Tensile 
strength. 

Tensile 
strength. 

Time. 

7032. 
7038 
7084 

7086 
7036 
7037 

7038 
7030 
7040 

7 
•7 
7 

7 
7 
7 

4 
4 
4 

Fsst. 

4 
4 
4 

• 
• 
• 

4 
4 
4 

3918 
4018 
4021 

8918 
4018 
4021 

4056 
4079 
4106 

Pounds. 
765 
815 
830 

Pounds. 
658 
706 
760 

702 
706 
702 

848 
802 
362 

Mint. 

1 
1 

1 

1 
1 
1 

1 
1 
0 

Sees. 
52 
12 
10 

20 
17 
26 

10 
10 
67 

1  strand  9"  from  pin. 

1  strand  14"  from  pin. 

2  strands  10"  from  pin. 

1  strand  at  middle. 

2  strands  at  pin. 

1  strand  28"  from  pin. 

2  strands  8"  from  pin. 
2  strands  15"  from  pin. 
1  strand  at  middle. 

818 
886 
868 

It  is  not  apparent  from  the  foregoing  tests  of  shot  lines  that  any 
substantial  difference  in  strength  is  displayed,  due  to  testing  samples 
4  feet  or  6  feet  long  between  pins. 

A  remarkable  loss  in  strength  occurs  in  the  specimens  which  were 
tested  immediately  after  drying  on  a  steam  pipe,  but  this  loss  in 
strength  was  shown  to  be  temporary;  a  recovery  in  strength  ensued 
when  a  few  hours  time  intervened  between  the  drying  and  the  testing, 
the  samples  in  the  meantime  having  an  opportunity  to  acquire  a  lim- 
ited amount  of  moisture. 

Previous  to  making  these  tests  several  days  of  rainy  weather  took  place. 

The  steamed  sample  was  immediately  placed  in  the  testing  machine, 
and  was  still  warm  when  the  test  began,  but  cooled  rapidly  as  the 
water  escaped  during  the  test. 

The  test  was  made  as  quickly  as  possible  to  show  that  heat  in  the 
presence  of  moisture  did  not  cause  a  loss  in  strength. 

Linen  Shot  Lines. 
Few  lines.    Coils  Nos.  1  and  2.    Size  No.  7. 

Diameter  of  lines,  ".19. 

Composed  of  three  strands  of  eight  threads  each. 

Lay,  one  turn  in  {"• 

No.  6890. 
Coil  No.  1. 

Sample  from  outside  end. 
Gauged  length,  6  feet. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds* 
50 
100 
150 
200 
250 
900 
350 
400 
460 
500 
650 

Pounds. 

Inehss. 
1.10 
1.74 
2.38 
2.84 

Inches. 

3.10 
3.49 
3.85 
4.06 





4.33 
4.88 

Tensile  strength. 

- 

i 

Parted  two  threads  30"  from  pin. 


Coil  No.  1. 

Sample  from  inside  end. 

Gauged  length,  6  feet. 


SHOT   LINES. 

No.  6891. 
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Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 
50 
100 
150 
200 
250 
300 

•    850 
400 
450 
458 

Pounds. 

Inehu. 
2.11 
2.96 
3.75 
4.23 
4.73 
6.11 
5.42 
5.71 
6.08 

Inches. 

Tensile  strength. 

Parted  one  strand  19"  from  pin. 


No.  6892. 
Coil  No.  1. 

Additional  sample  from  outside  end. 
Ganged  length,  6  feet. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 
50 
100 
150 
200 
250 
300 

400 
450 

Pounds. 

Inchet. 
1.48 
2.20 
2.80 
8.84 
3.84 
4.20 
4.62 
4.81 
5.08 
5.33 

lnchet. 

Tensile  strength. 

600 

642 

Parted  three  strands  36"  from  pin. 
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SHOT  LINES. 


Additional  Samples  taken  from  Outside  End  op  Coil  No.  1 

Six  Weeks  Later. 

No.  7041. 
Length  tested,  4  feet. 

Time  making  test,  one  minute  seven  seconds. 
Tensile  strength,  574  pounds. 
Farted  one  strand  at  the  middle. 


No.  7043. 
Length  tested,  6  feet. 

Time  making  test,  one  minute  forty-two  seconds. 
Tensile  strength,  620  pounds. 
Parted  one  strand  24"  from  pin. 


No.  0893. 


Coil  No.  2.    . 

Sample  from  outside  end. 

Gauged  length,  6  feet. 


Applied  loads. 

In  gauged  length. 

[ 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Rom  ark  r. 

Pounds. 
30 
100 
150 
2.0 
250 
300 
350 
400 
432 

Pounds. 

Inchtt. 
2.48 
3  35 
4.23 
4.89 
5.52 
6.03 
6.48 
6.92 

Inehes. 

Tensile  strength. 

Parted  three  strands  at  pin. 


SHOT  LINES. 
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Coil  No.  2. 

Sample  from  inside  end. 

Gauged  length,  6  feet. 


No.  6894. 


Applied  load*. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound  9. 
50 

Pounda. 

Inchta. 
2.50 
3.H5 

Inehts. 

100 

150 

5.0.1 
5.96 
6  09 
7.25 
7.7JI 
8.27 

200 
250 
300 
350 
400 
411 

Tensile  strength. 



Parted  three  strands  24"  from  pin. 


No.  6895. 
Coil  No.  2. 

Additional  sample  from  inside  end. 
Tested  wet. 

Contraction  due  to  wetting,  G".70  in  6  feet. 
Actual  gauged  length  when  tested,  5  feet  5".3. 


Applied  loada. 

In  gauged  length. 

Remarks. 

Total.     p«*«*iiare 
v-        1      inch. 

!     • 

Elongation. 

Set. 

Poundi. 
0 
50 
100 

150 
200 

250 

Pound*. 

Inches. 
0. 

7.82 
9.70 
10.90 
11.73 

Inches. 
0. 

Load  released  and  new  stroke  of  piston  of  test- 
ing machine  taken. 

Tenaile  strength. 

12.42 
12.00 
13.42 
13.81 
14.21 
14.  SO 

300 

350 

400 



450 

:::::::::::: 

500 

526 

, 

Parted  three  strands  30"  from  pin. 
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8HOT   LINES. 


Additional  Samples,  taken  from  Outside  End  op  Ooil  No.  2 

Six  Weeks  Later. 

No.  7042. 
Length  tested,  4  feet. 

Time  making  test,  one  minute  twenty  seconds. 
Tensile  strength,  552  pounds. 
Parted  two  strands  at  the  middle. 


No.  7044. 

Length  tested,  6  feet. 

Time  making  test,  one  minute  fifty-three  seconds. 

Tensile  strength,  508  pounds. 

Parted  two  strands  24"  from  pin. 


No.  7045. 

Length  tested  6  feet. 

Time  making  test,  one  minute  twenty  seconds. 

Tensile  strength,  492  pounds. 

Parted  two  strands  22"  from  pin. 


XAYNAOTS  FLOATING  ROPES. 

BRAIDED  COTTON  ROPES  WITH  CORK  CORE.    ENDS  SECURED  TO  PINS 
IN  THE  TESTING  MACHINE. 


No.  of 
test. 

Diameters. 

Strands. 

Threads 

per 
strand. 

Length 
tested. 

Tensile 
strength. 

Parted. 

Out- 
side. 

Cork 
core. 

Time. 

7049 
7060 
7061 
7062 

Inch. 
.32 
.46 
.68 
.80 

Inch. 
.21 
.30 
.34 
.60 

12 
12 
12 
12 

4 
6 
9 
12 

Feet. 

4 
4 
4 
4 

Mint. 
3 
8 
2 
3 

Sec*. 
36 
10 
60 
66 

Pounds. 

813 

706 

862 

1,466 

At  the  pin. 
Do. 
Do. 
Do. 

MANILA   ROPE. 


MAHILA  ROPE. 


Tensile  Test  op  Manila  Rope  Used  in  Arsenal  Foun 

Crane. 

Sample  prepared  with  eye-splices  for  securing  to  the  testing 


7S' 


Diameter  of  rope,  1".6. 

Circumference  of  rope,  4f ". 

Three  strands  of  55  threads  each. 

Total  number  of  threads,  165. 

Lay,  one  turn  in  4£". 

Splices  wet  before  testing. 

Tensile  strength,  19,850  pounds =120  pounds  per  thread. 

Parted  one  strand  at  the  splice. 


Ko.  of 
tests 

7047 
7048 

i 

Diam 
eter. 

Inches. 
ft 

tl 

Circum- 
ference. 

Strands. 

Threads 

per 
strand. 

Lay. 

one 

torn  in. 

Length 
tested. 

Time. 

| 
Tensile  i 
*treii£tb. 

Inches. 
•1ft 

2ft 

8 
3 

7 
17 

Inche*. 
21 

Feet. 

4 

4 

Mint. 
3 

6 

Sect. 
12 

30 

Pounds. 
2,560 

5,720 

1 

1 
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RUBBER   BUFFERS. 


COMPRESSIOH  OF  BVBBES  BUFFBB& 

No.  6506. 

Buffer  Branded:    u Newton  Rubber  Co.  Factory,  Nbwton 
Upper  Falls,  Mass." 


Bole  1^58 


Weight,  10  pounds  4$  ounces.    Temperature,  70°  F. 


Applied 


Height. 


Conipree-  j      ^ 
sion.      '      B€t' 


Remarks. 


Founds. 

5,000 

10,000 

20,000 

5,000 
10,000 
20,000 

5,000 
10,000 
20,000 


Inches. 
4.77 
3.79 
2.70 

4.46 
3.33 
2.67 

4.40 
3.21 
2.68 


Inches. 
1.27 
2.25 

3.28 

1.56 
2.71 
8.87 

1.64 
2.83 
3.41 


Inch. 
.01 
.03 
.09 


.11 


.13 


Buffer  removed  from  tenting  machine  nnd  exposed  to  aero  temperature  while  packed  in 
snow  and  salt  for  a  period  of  U  hours.    The  test  then  resumed. 


5.02 
4.42 
3.23 
2.61 

.12 

1.61 
2.81 
8.43 

.ii 

tjeani  opened  in  cylindrical  surface. 


0 

5,000 
10,000 
20,000 

Again  removed  from  the  testing  machine  and  packed  in  snow  and  salt,  where  it 
period  of  16  hours.    Minimum  temperature,  15° T. 

0 

5,000 
10,000 
20,000 


remained  a 


Rubber    Buffers    6"  x  6"   Branded    "Newton   Rubber    Co, 
Factory,   Newton   Upper   Falls,   Mass." 


No.  of 
test. 

6,000  pounds  load. 

10,000  pounds  load. 

20,000  pounds  load. 

Compres- 
sion. 

Set. 

Compres- 
sion. 

Set 

Compres-  1      -., 
sion.            5et' 

6607 
6508 
6500 
6510 
6511 
6612 
6618 

Inches. 
1.29 
1.31 
1.29 
1.33 
1.32 
1.34 
1.88 

Inch. 
.01 
.02 
.03 
.02 
.02 
.02 
.02 

Inches. 
2.21 
2.26 
2.25 
2.84 
2.29 
2.32 
2.27 

Inch. 
.03 
.05 
.05 
.04 
.04 
.05 
.05 

Inches. 
3.18 
3.23 
3.27 
3.31 
8.29 
8.30 
8.28 

Inch. 
.09 
.08 
.10 
.11 
.08 
.08 
.10 

COTTON  CLOTH. 
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COTTOH  CLOTH. 
Tensile  Tests  of  Cotton  Cloth  foe  Taegets. 
Samples  2"  wide  each;  12"  long  between  jaws  of  testing  machine. 
Picks  per  inch,  {Jn2g,42. 


No.  of 
test. 

Sample  tested. 

Tensile 
strength. 

Pound*. 
M 
106 

6,200 
6,210 

Warp*  *..••• *---• 

Tilling ,T, 
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PRIVATE   TL8TS. 


TESTS   MADE  FOR    PRIVATE    PARTIES   DURING     THE    FISCAL     YEAR 

ENDED  JUNE  30,  1894. 


Date. 


Material. 


For  whom  tested. 


Name. 


City. 


State. 


1893 
July. 


Aug. 


Sept. 


Oct. 


Nov. 


Deo. 


1894. 
Jan... 


Copper  wire 

Steel  tubing 

Chain 

Steel  tubing  and 
plate. 

Wrought- iron  bars 

Sandstone 

Concrete  cubes . . 

Sandstone 

Dynamometer  — 

Sandntone 

Steel  tubing 

Manhole  covers 
and  catch-basin 
frame. 

Steel  rails 

Bricks 

Cement  and  con- 
crete. 

Aluminum  bronze . 

Cotton  ropes 

Steel  rails 

Copper  tubing 

Cast  iron 

Cast  iron  and  brass 

Steel  rails 

Marble 

Leather  belt 

Cast  iron 

....do 

Brass  and  bronze 

Riveted  joint 


Chaa.  R.  Fletcher 

Pope  Manufacturing  Co 

Thomson  Electric  welding  Co. 
Pope  Manufacturing  Co 


Boston.. 
....do. 
....do. 
...do. 


Rhode  Island  Locomotive  Works .  - 

James  &  Marra 

Robert  L.  Harris 

New  England  Brownstone  Co 

W.  &  S.  Hydraulic  Machine  Works. 

Chas.  M.  Cassoll 

Pope  Manufacturing  Co 

City  of  Boston 


Providence  . . 
Springfield  . 
Wilkesbarre . 
Cromwell  — 
New  York... 

Norfolk 

Boston 

.....do 


Steel  rails 

Steel  tubing 

Cast  iron 

Steel  wire  rope 

do 

Steel  rails 

Hydraulic  gauge. . 
Boiler  tubes 


Cast  iron 

Steel  plate 

Granite 

Wrought-iron  bar. 

Tubing , 

Steel  rails 

Belting 

Riveted  joints 

Man  hole  covers... 

Steel  plate 

Steel  bars 

Steel  wire  rope — 

Bush  hammor 

Bricks 

Steel  rails 

Wrought  iron 

Steel  bars 

Steel  plate , 

Granite 

Freight  car  bol- 
sters. 

Wrought-iron 
plate. 

Copper  oy  Under. . 

Cast  iron 

Granite 


Cotton  drillings 
Manhole  covers. . . 
Chain 


Steel  wire  roj 
Linen  shot 


Sacs!." 


West  End  Street  Railway  Co  . 

S.  Edwin  Tobejr 

Robert  L.  Harris 


Waldo  &  Stout 

Arthur  A.  Brighain 

The  Johnson  Company 

F.  W.  Dean 

....do 

Ludlow  Valve  Manufacturing  Co  . . . 

The  Johnson  Company 

Loring  &,  Phlppa / 

Leland  Tanning  Co 

City  o  f  Boston 

Armington  &  Sims  Engine  Co 

Deoxidized  Bronze  aiiciMi-.tal  Co  ... 
The  Safety  Car  Heating  and  Light- 
ing Co. 

The  Johnson  Company  

Pope  Manufacturing  Co 

F.  w.  Dean 

C.  U.  Cotting 

Whittier  Machine  Co 

Thomson  Electric  Welding  Co 

American  Steam  Gauge  Co 

The   Coles   Flue    Expander    and  | 

Beader  Co. 

GoldingCo 

Geo.  H.  Lloyd 

JohnM.Elfolk 

Rhode  Island  Locomotive  Works 

H.W.Smith 

Thomson  Electric  Welding  Co ... 

Main  Belting  Co 

Schenectady  Locomotive  Works . 
City  of  Boston 

D.  H.  Andrews 

Howe.  Brown  &  Co.,  Limiied 

C.  U.  Cotting 

Hawkridge  Bros 

F.L.  White&Co 

The  Johnson  Company 

Morrison,  Col  well  &.  Pii^e 

Pennsylvania  Railroad  Co 

D.  H.  Andrews * 

The  McDonald  Stone  and  Machine  Co 
Freight  Car  Equipment  Co 


....do 

....do 

Wilkesbarre. 


Bridgeport.  - 

Boston 

Johnstown.. 

Boston 

do 

Troy 

Johnstown  . 

Boston 

do 

do 

Providence 
Bridgeport  . 
New x  ork . . 


Johnstown. 
Hartford... 

Boston 

do 

do 

Lynn 

Boston 

Hartford... 


.  Mass. 
I  Mass. 

Mass. 

Mass. 

R.I. 

Mass. 

Pa. 

Conn. 

N.Y. 

Va. 

Mass. 


Pa, 

Conn. 

Mass. 

Pa. 

Mass. 

Maes. 

N.Y. 

Pa. 

Mass. 

Mass. 

Mass. 

R.I. 

Conn. 

N.Y. 

Pa. 

Conn. 

Mass 

Mass. 

Mass. 

Mass. 

Mass 

Conn. 


Hartford  Steam  Boiler  Inspection 
and  Insurance  Co. 

Leonard  Smokeless  Powder  Co 

City  of  Boston 

Diamond  Blue  Granite  Co 


Pepperrell  Manufacturing  Co  . 

Mechanics  Iron  Foundry 

Lebanon  Chain  Works 

Elcock  6c  Sons 

M.F.Whiton  &  Co 


Boston 

.....do 

Freeport 

Providence . . 
Somerville . . . 

Lynn 

Boston 

Schenectady . 

Boston 

....do 

....do 

....do 

....do 

....do 

Johnstown... 

Troy 

Altoona 

Boston 

Cambridge... 
St.  Louis  .... 


Boston. 


New  York., 

Boston 

Augusta — 


Boston 

do 

Lebanon 

West  Quincy. 
Boston 


Me. 

R.L 

Mass. 

Mass. 

Mass. 

N.Y. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Pa. 

N.Y. 

Pa. 

Mass. 

Mass. 

Mo. 

MasB. 

N.Y. 
Mass. 
Ga. 


Pa. 
Mass. 


PRIVATE  TESTS. 
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TESTS  MADE    FOB   PRIVATE    PARTIES    DURING    TEE  FISCAL    YEAR 
ENDED  JUNE  SO,  1894— Continued. 


Date. 


18M. 
Jan — 

Feb... 


Mar. 


Apr. 


May. 


Jane.. 


Material. 


For  whom  tested. 


Name. 


I 


Wrought-iron 
plate. 

8andstone , 

Granite 

Bricks 

Pa  ving  bricks.... 

Bricks 

Steel  plate 


do 

Steel   plate   and 

stay  bolts. 
Steam  gauges  .... 

Plate  iron 

Brick 

...do 

Safety  shackle.... 

Chain 

Steel  wire  rope — 
Rubber  belting... 
Wrought  iron..... 

Chain 

Bricka 

Steel  ban 

....do 

Woodnoid 

Cotton  belting 

Bronae  joint 

Steel  casting 

Steel  wire 


Chain,  and  ohain 

iron. 

Paving  brick 

Steel  plates 

Linen  shot  lines  . 

Steel  bars 

Tierods 

Steel  bars 

Chain,  and  ohain 

iron. 

Shelf  support 

Rubber  owting... 

Steel  angles 

Chain 

Bricks 

Paving  bricks  — 


....do 

Chain 

Sandstone . . 
Steel  plates. 
Steel  plate.. 

Steel  rail 

Steel  bar 


Hartford  Steam  Boiler  Inspection 

and  Insurance  Co. 

Shaler  &  Hall  Quarry  Co 

P.  Copeland  &  Co 

Alumina  Shale  Brick  Co 

Jamestown  Shale  Paving  Brick  Co. . 

Portland  Stone  Co 

Hartford  Steam  Boiler  Inspection 

and  Insurance  Co. 

Stone,  Carpenter  <fc  Wilson 

Fitchburg  Railroad  Co 


8 tar  Brass  Manufacturing  Co 

Houghton  A  Richards 

Gethmann  Bros.  Brick  Co 

Dakota  Land  and  Colonization  Co. . 

James  B.  Miller 

Bradlee*  Co 

J.  A.  Roebling's  Sons  Co 

Revere  Rubber  Co 

Bradlee  A  Co 

Lebanon  Chain  Works 

Boston  Building  Material  Co 

American  Projectile  Co , 

Simonds  Rolling  Machinery  Co 

Hygienic  Refrigerator  Co 

Revere  Rubber  Co , 

Waldo  Foundry  Co 

Bath  Iron  Works,  Limited 

Washburn   A  Moen  Man  ufac  tor- 
Co. 

*  Co 


Savage  Fire  Brick  Co 

Edward  Kendall  6c  Sons 

M.  F.  Whiton  A  Co 

Simonds  Rolling  Machine  Co. 
West  End  Street  Railway  Co. 

Leon  Dion 

Bradlee  &.  Co 


Sneed  &  Co.  Iron  Works , 

Revere  Rubber  Co 

A.H.Howland 

Berlin  Iron  Bridge  Co 

Bay  State  Brick  Co 

Somers  A  Johnsonburg  Manufac- 
turing Co. 

Board  of  Public  Works 

J.B.Carr  A  Co 

C.F.Parker 

Metropolitan  Sewerage  Commission . 

P.  H.Dudley 

do 

Bethlehem  Iron  Co 


City. 


Boston. 


Portland.... 
Richmond  .. 
Bradford.... 
James  tow  u  . 

Chicago 

Hartford    .. 


Providence . 
Boston 


do 

....  do 

Gladbrook... 
New  Yoik.... 

Rockland 

Philadelphia. 

Trenton 

Boston 

Philadelphia. 

Lebanon 

Boston 

Lynn 

Fitchburg  .... 

Boston 

do 

New  York.... 

Bath 

Worcester 


Philadelphia. 


Keystone  Junction 
Cambridgeport . 

Boston 

Fitchburg 

Boston 

do 

Philadelphia.... 


Louisville  .. 

Boston 

do 

East  Berlin. 

Boston 

.....do 


Jamestown 

Troy 

WaHawalla 

Boston 

New  York 

...do 

South  Bethlehem. 


State. 


Conn. 

Va. 

Pa. 

N.Y. 

HI. 

Conn. 

R.I. 


Muss. 

Mass. 

Iowa. 

N.Y. 

Me. 

Pa. 

N.J. 

Mass. 

Pa. 

Pa, 

Mass. 

Mass. 

Mass. 

Moss. 

Mane. 

N.Y. 

Me. 

Mass. 

Pa. 

Pa. 
Mass. 

Mass. 
Mass. 


Mass. 

Pa. 

Mass. 
Mass. 
Conn. 
Mass. 


N.Y. 

N.Y. 

Wa*h. 

Maes. 

N.Y. 

N.Y. 

Pa. 


I 


H.  Ex.  92 41 


INDEX. 


Analyses,  chemical:  Page. 

Cast-iron  mortar  bodies 160 

Cast  iron,  Watertoirn  Arsenal 250 

Pigirons 251 

Beceivers  of  rifles * 207,208 

Rine-barrelsteel 109-171, 176, 180-182, 187, 189, 192, 195, 199, 201 

Steel  carriage  castings 617 

Steel  castings  for  truck- wheel  plate 221 

Steel  gun  forcings 617 

Steel  mnsic  wire 322 

Stones,  bricks,  and  cement 428,429 

Axles,  railway.    (See  Railroad  material.) 355 

Blocks,  tackle,  100-ton,  proof  test 477 

Blnestone,  North  River 414 

Brass: 

Cartridge  metal 268 

Console 266,266 

Bricks.    (See  Building  material.) 

Bronze 270 

Cartridge  metal 268 

Cylinder  head,  spring-return  carriage 269 

Sabot,  3-inch  Eureka  shell 267 

Building  material,  natural  stones  and  bricks 373 

Bricks,  building,  compression  tests : 

Absorption  of  water 448 

Adair,  R.  H.,  Fort  Smith,  Ark 463 

Albany  Falls,  Idaho 466 

Becker,  Peter,  Belle  Plaine,  Minn 459 

Boyd  Bros.,  press,  Wyoming 465 

Brooke  Terra  Cotta  Company,  Lazearville,  W.  Va 446 

Bushnell  Pressed  Brick  Company,  BushnelL  111 457 

Chicago  Hydraulic  Press  Brick  Company,  Chicago,  111 442 

Dangs  <&  W  iest,  Blakely,  Minn 459 

Denny  Clay  Company,  Washington 467 

Eastern  face  bricks,  hard  burnt 489,440 

Two  bricks  together 440 

Three  bricks  together 440 

Four  bricks  together 441 

Five  bricks  together 441 

Half  bricks 441 

Eastern  Hydraulic  Press  Brick  Company,  Philadelphia,  Pa 444 

Everett  Electric  Briok  Company,  Washington 467 

Facing,  Utah 465 

Fernandino  Brick  Company,  Florida 456 

Findlay  Hydraulic  Press  Brick  Company,  Findlay,  Ohio 444 

Fort  Dodge  Clay  Works,  Iowa 462 

Golden  Pressed  and  Fire  Briok  Company,  Denver,  Colo 464 

Goulet,F.X.,  Staples,  Minn 469,460 

Hatheggen,  Fred,  Minnesota 459 

Hess  <feMoog,  St.  Cloud,  Minn „.         459 

Holman,  J.  CT,  <fe  Bro.,  Sargents  Bluff,  Iowa 462 

Hydraulio  Press  Brick  Company,  St.  Louis,  Mo 442 

Eelley  Briok  and  Tile  Company,  Minneapolis,  Minn 446 

Linijohn,&  Co.,  Minnesota.... 459,460 

Lundgren  Bros.,  Minnesota *••*    mm 469 

Mather  Briok  Company,  Mankat^\;"^ti ^ 
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Building  material,  natural  stones  and  bricks — Continued.  Par*. 
Bricks,  building,  compression  tests — Continued. 

Mather,  O.  JR.,  Pelican  Rapids,  Minn 459 

McKay,  J.  A..  Alexandria.  Minn 469,460 

Mueller,  M., Stillwater,  Minn 469,460 

Muscatine  Terra  Cotta  Lumber  Company,  Iowa 462 

Northern  Hydraulic  Press  Briok  Company,  Minneapolis,  Minn 443 

Ochs,  A.C.,  Springfield,  Minn 459 

Omaha  Hydraulic  Press  Briok  Company,  Omaha.  Nebr 443 

Philadelphia  and  Boston  Face  Briok  Company,  Boston,  Mass 445 

Pressed  red  briok,  Minnesota 459 

Puget  Sound  Briok,  Tile,  and  Terra  Cotta  Company,  Seattle,  Wash.  467 

Sherman,  C.  A.,  Spokane,  Wash 467 

Slop  brick,  burned  clay,  Florida 456 

St.  Louis  River  Slate  Briok  Company,  Minnesota 459 

Swedish 468 

Vitrified  briok,  Illinois 457 

Walker,  Geo.  T.,  A  Co.,  Chatsworth,  111 457 

Bricks,  fire: 

Adair,  R.  H.,  Fort  Smith,  Ark 463 

Anfderlinde,  Fred,  New  Ulm,  Minn 459 

Denny  Clay  Company,  Washington 467 

Japanese 468 

Louisville  Fire  Brick  Works,  Louisville,  Ky. 458 

8wedish 468 

Utica  Fire  Brick  Company,  Illinois 457 

Bricks,  paving: 

Adair,  R.  H.,  Fort  Smith,  Ark 463 

Davenport  Paving  Brick  and  Tile  Company,  Iowa 463 

Franklin  Paving  Brick  Company,  Franklin,  Pa 447 

Holman,  J.  C,  &  Bro.,  Sargents  Bluff,  Iowa 463 

Hydraulic  Press  Briok  Company,  St.  Louis,  Mo 443 

Muscatine  Terra  Cotta  Lumber  Company.  Iowa 463 

Peoria  Paving  Block  Company,  Peoria,  111 457 

Half  bricks,  fragments  after  transverse  tests : 

Chicago  Hydraulic  Press  Briok  Company,  Chicago,  HI 443 

Eastern  Hydraulic  Press  Brick  Company,  Philadelphia,  Pa 445 

Hydraulic  Press  Brick  Company,  St.  Louis,  Mo 443 

Northern  Hydraulic  Press  Brick  Company,  Minneapolis,  Minn 444 

Omaha  Hydraulic  Press  Brick  Company,  Omaha.  Nebr 443 

Philadelphia  and  Boston  Face  Brick  Company,  Boston,  Mass 446 

Bricks,  shearing  tests : 

Chicago  Hydraulic  Press  Briok  Company,  Chicago,  111 455 

Eastern  Hydraulic  Press  Brick  Company,  Philadelphia,  Pa 465 

Hydraulic  Press  Briok  Company,  St,  Louis,  Mo 455 

Northern  Hydraulic  Press  Brick  Company,  Minneapolis,  Minn 455 

Philadelphia  and  Boston  Face  Briok  Company,  Boston,  Mass 455 

Bricks,  transverse  tests : 

Chicago  Hydraulic  Press  Brick  Company,  Chicago,  111 450 

Eastern  Hydraulic  Press  Brick  Company,  Philadelphia,  Pa 451 

Hydraulic  Press  Brick  Company,  St.  Louis,  Mo 450 

Northern  Hydraulic  Press  Brick  Company.  Minneapolis,  Minn 450 

Omaha  Hydraulic  Press  Bri ck  Company,  Omaha,  Nebr 451 

Philadelphia  and  Boston  Faoe  Brick  Company,  Boston,  Mass 451 

Stones,  natural: 

Remarks 376 

Cheraioal  analyses 428,429 

Expansion  and  contraction  in  hot  and  cold  baths 433 

General  description 875 

Stones,  natural,  compression  tests: 

Calcite,  Idaho 466 

Fire  stone,  Johnson  County,  Iowa 461 

Granite — 

Brandford,  Conn 387 

Milford,Mass 887 

Milfordjpink,  Massachusetts 887 

OrtonviUe,  Minn 460 

Pigeon  Hill,  Mass 388 

Snoqualmie  district,  Wash 467 

Troy,N.H 8S7 
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Stones,  natural,  compression  tests— Continued.  Pago. 

Gypsum,  Fort  Dodge,  Iowa  . 461 

Jasper,  8.  Dak 463 

Lava  stone,  Colorado*...,. -. ..^.-.. 464 

Lime  rook,  Florida 466 

Limestone — 

Batesville.  Ark  . 463 

Cedar  Valley,  Iowa v. 461 

Crowley's  mottled,  Iowa 461 

Hutcherson  blue,  Iowa. -^ 461 

Iowa  8tate  Quarry,  Iowa - • 461 

Johnson  County,  Iowa • 461 

Kasota  pink,  Kasota,  Minn 460 

Mount  Vernon,  Ky 388 

Oolitic,  Kentucky '         458 

Marble- 
Cherokee,  Ga 888 

Creole,  Ga 388 

Etowah,  Ga 388 

Faribault,  Minn 460 

Eennesaw,  Ga 388 

MarbJe  Hill,  Ga 387 

Roche  Harbor,  San  Juan  County,  Wash 467 

Snoqualmie  district,  Wash 467 

Tuokahoe,  N.  Y 387 

Quartzite,  Luverne,  Minn * 460 

Sub ble  rock,  Stone  City,  Iowa 461 

Sandstone— 

Black  Hills,  S.  Dak 463 

Carreyville,  Ky 458 

Chuckanut,  Wash 389 

Cooper,  Oreg 389 

Duluth,  Minn 460 

Evans  quarry,  S.  Dak 463 

Front  inac,  Minn 460 

Kibbe,  Longmeadow,  Masa. 387 

Lem  Creek,  S.  Dak 463 

Mankato,Minn 460 

Mantorville,  Minn 460 

Maynard,  Longmeadow,  Maaa.« 387 

Mount  Lookout,  8.  Dak w. 463 

Olympia,  Oreg 389 

Pocatello,  Idaho 466 

Worcester,  Mass 387 

Shale,  Batesville,  Ark - 463 

Shell  rook,  Florida 456 

Voloanio  stone,  Bear  Lake,  Idaho 466 

Stones,  natural,  compressive  elastic  properties: 

Bluestone,  North  River,  N.  Y 414 

Granite— 

Brandford,  Conn 393 

Milford,  Mass 395,396 

Milford  pink,  Massachusetts 399 

Pigeon  HilLMass 400 

Troy,N.  H 397 

Limestone,  Mount  Vernon,  Ky 411,413 

Marble- 
Cherokee,  Ga 403 

Creole,  Ga 401 

Etowah,  Ga 403 

Kennesaw,  Ga 405 

Marble  HilLGa 406 

i  Tuckahoe,N.Y 408,410 

Sandstone- 
Cooper,  Oreg ' 415 

Kibbe,  Longmeadow,  Mass - 418 

Maynard,  Longmeadow,  Mass 416 

Worcester,  Mass 420 
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Stones,  natural,  shearing  teats:  Pag* 

Limeetone,  Mount  Vernon,  Ky 427 

Granite— 

Brandford.  Conn 426 

Milford,  Mass 426 

Milford  pink,  Massachusetts 426 

Pigeon  fill,  Mass 426 

Troy,  N.  H 426 

Marble— 

Cherokee,  Ga 427 

Creole,  Ga 427 

Etowah,  Ga 427 

Kennesaw,  Ga '     427 

Marhle  Hill,  Ga 426 

Tuckahoe,  N.  Y 426 

Sandstone— 

Chuokanut,  Wash 427 

Cooper,  Oreg 427 

Kiboe,  Longmeadow,  Mass 426 

Maynard,  Longmeadow,  Mass 426 

Worcester,  Mass 426 

Stones,  natural,  transverse  tests: 
Granite — 

Milford  pink,  Massachusetts 424 

Pigeon  Hill,  Mass 424 

Stones,  natural,  general  tabulation 480-432 

Caloite,  Idaho..: 466 

Cast  iron : 

Pig  iron 251 

Chemical  analyses 251 

Watertown  Arsenal — 

Chemical  analyses 250 

Furnace  charges 247 

Tension  tests 250 

Chain  cable,  shackles,  and  swivels 253 

Cable,  United  States  Navy  Department 257 

Cable,  United  States  Light-House  Department 255 

Shackles,  United  States  Light-House  Department 256 

Swivels,  United  States' Light-House  Department 256 

Chain  iron,  United  States  Navy  Department 258 

Chains,  15-inch  gun  lift,  proof  stress 259 

Coppers  for  pressure  gauges: 

Tables  for  gauge  Ptr  square  inch  area 273 

Tables  for  gauge  iV  square  inch  area 275,277 

Cotton  cloth 639 

Endurance  of  rotating  shafts — Gautier  steel 501 

Remarks 503 

Chemical  analyses 483 

Steel  of  0.161  per  cent  oarbon 507-519 

0.172  per  cent  carbon 520-529 

0.341  per  cent  carbon 530-640 

0.552  per  cent  oarbon 541-650 

0.733  per  cent  oarbon 551-660 

0.824  per  cent  oarbon 561-668 

1.094  per  eent  oarbon 569-576 

Summarized  tabulation 577 

Compression  specimens  from  ruptured  shafts 613-616 

Tension  specimens  from  ruptured  shafts — 

Solid  specimens 464,500 

Annular  specimens — 

Shafts  0.161  per  cent  carbon 579-692 

0.172  per  cent  carbon 593-608 

0.341  per  eent  oarbon 609,610 

Tabulation 611 

Record  of  endurance  shafts  and  annular  tension  specimens 606 

Fire  stone,  Iowa 461 

Frictional  resistance : 

Steel  ring  on  wrought-iron  tube •••••         187 

Granite.    (8*6  Building  material.) 
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Gun  specimens:  Page. 

8-raeh  steel  B.L.riflea 16 

Jacket* 39,33 

No.  28 27 

No.  26 31 

No.  28 36 

Tubes 19-22 

No.  26 17 

No.  28 23 

No.  29 -'. 26 

Tabulation 37 

10-inch  steel  B.L.  rifles 39 

Jackets v 65-72,77,81 

No.  8 73 

No.  9 75 

No.  12 79 

No.  14 83 

No.  15 86 

Tubes 41-60,61-64 

No.  11 61 

No.  12 63 

No.  13 66 

No.  14 W 

No.  15 69 

Tabulation 87 

12-inch  steel  B.  L.  rifles 89 

Jackets 101-104 

Tubes 93-100 

No.  16 91 

12-inohB.  L.  rifled  mortars 106 

Cast-iron  bodies- 
No.  31 106 

No.  83 Ill 

No.  34 116 

No.  37 121 

No.  38 126 

No.  39 131 

No.  40 136 

No.  41 141 

No.  42 146 

No.  43 156 

Chemical  composition 160 

Diagrams  of  tests  and  composition 165 

Tabulations  of  tests 161,163 

Gypsum,  Fort  Dodge,  Iowa 461 

Helical  springe 283 

Hydrostatic  tests  of  8-inch  tube  section 291 

Remarks 293 

Exterior  pressure  alone 298,299 

Exterior  pressure  and  longitudinal  compression  combined 305, 306 

Exterior  pressure  and  longitudinal  tension  combined 302 

Interior  and  exterior  pressure  combined 300 

Interior  and  exterior  pressure  and  longitudinal  compression  combined. .  306 

Interior  and  exterior  pressure  and  longitudinal  tension  combined 303 

Interior  pressure  and  longitudinal  compression  combined 304, 305 

Interior  pressure  and  longitudinal  tension  combined 301 

Summary  of  results 308>310 

Jasper,  8.  Dak 463 

Lava  stone,  Colorado *64: 

Lime  rock,  Florida ***> 

Limestone.    (See  Building  material. ) 

Marble.    {See  Building  material) 

Musio  wire.    (See  Wire.)  25^ 

J??*1?11;  •: % &40 

Private  tests *•».*-    __ 46^ 

Quartzite,  Luverne,  Minn *%%*.  •••"""    .._/"*"     _  _ 

Railroad  material :  %**%    #,-# _  g&-$62 

Axles  broken  in  service....  *  ^  __- '/m,        SS& 

Axle, new,  open  hearth. ..%*%  >  *-*""""" *      ~- "...        $65 

Track  experiments ^%xvN''*  *'"" %%m*~-  ~- ."- w 

Diagrams  and  remark^  v>    n   ,<'    .-' ••••#-^*- 

^*     \   *    ,* '  „-- *  — ' 

N    \   '      * 

\>' 
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Receivers  of  rifles,  steel , 205 

Tabulation * 220 

Rifle-barrel  steel,  30  caliber 167-203 

Annealed  before  drilling --..^ 194 

Nickel  steel 199,200 

Swedish  steel 193 

Wood  annealed 201,202 

Tabulation 204 

Rope,  manila .' - 637 

Rubber  buffers 638 

Rubble  rook,  Stone  City,  Iowa 461 

Sandstone.    (See  Building  material.) 

Shackles,  chain 256 

Shale,  Batesville,  Ark 463 

Shell  rock,  Florida 456 

Shot  lines 619 

Linen,  laid,  new 632-636 

Linen,  laid,  retests 621-632 

Maynard  floating  ropes 636 

Shrapnel,  3.2-inch 279 

Springs,  helical,  7-inch  mortar  carriage 283 

Steel  bars: 

Elastic  limit  at  different  temperatures 311 

For  comparison  of  testing  machines 235 

Forged  bars,  Watertown  Arsenal 223-226 

Gautier  steel  from  endurance  shafts ~ 481 

Chemical  analyses .• 483 

Tension  tests .• 484-500 

Receivers  of  rifles 205 

Rifle  barrels,  30-caliber „. 167 

Tool  steel 227 

Steel  castings,  15-inch  truck- wheel  plate 221 

Stones,  natural.    (See  Building  material.) 

Swivels,  chain 256 

Tackle  blocks,  100-ton,  proof  test 477 

Track  experiments.    (See  Railroad  material.) 365 

Tool  steel 227 

From  Springfield  Armory 231 

From  Springfield  Armory,  annealed 232,233 

Unfinished  bars 229 

Volcanic  stone,  Bear  Lake,  Idaho 466 

Wire,  steel  music 317 

Remarks 319 

Chemical  composition 322  ' 

Diameters  of  coils 323,324 

Ganges,  diameters  of .: 322  ' 

Tension  tests-'  I 

MoritzPoehlmannwire 326,844-347 

Oves  wrest  pins 354  i 

8tahl  undDrahtwerkRoeslauwire 326,348-350  | 

Trenton  Iron  Company's  wire 326,341-343  | 

Washburn  and  Moen  wire 324,325,327-340  | 

Eyed  samples—  , 

Faxon  <fe  Co.,  Boston,  Mass 851,352 

Made  at  Watertown  Arsenal...; 353 

On  coils  when  received 352 

Wood  compression  tests 469  ' 

Remarks 471  i 

Iron  bark  railroad  tie  from  New  South  Wales 476 

Kentucky  woods —  i 

Ash,  blue 473  , 

Ash,  swamp 473  ■ 

Ash,  white 473  j 

Bass  wood 472  i 

Bay,  sweet 472 

Beech 473 

Beech,  water 473 

Birch 473  I 

Boxwood,  aller 474  I 
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Wood  compression  tests — Con  tinned.  Page. 
Kentucky  woods — Continued. 

Butternut 473 

Cedar,  red 474 

Cherry,  wild 472 

Cinnamon  wood 472 

Coffee  tree 472 

Cottonwood 474 

Cypress 474 

Elder,  box 472 

Elm,  red 473 

Elm,  slippery 473 

Elm,  white 473 

Gum 472,473 

Gum,  black 472 

Gum,  sweet 472 

Hackberry 473 

Hickory fc : % 473 

Hickory,  mocker  nut .% 473 

Hickory,  pig 473 

Hickory,  scaly  baik •       473 

Hickory,  white 473 

Holly : 472 

lronwood. .  * 472 

Locust,  black 472 

Locust,  honey 1 472 

Magnolia 472 

Maple,  rock 472 

Maple,  silver 472 

Maple,  sugar 472 

Maple,  water 472 

Maple,  white : 472 

Mulberry 473 

Oak,  chestnut 473 

Oak,  chinquapin #.. 473 

Oak,  overcup  white 473 

Oak,  post .'  473 

Oak,  red 473 

Oak,  scarlet 473 

Oak,  shingle 473 

Oak,  Spanish 473 

Oak,  swamp  white 473 

Oak,  water 473 

Oak,  white - 473 

Pecan .      473 

Pine,  yellow "  474 

Poplar,  yellow 472 

Sassafras .• 473 

Sycamore 473 

Waluut,  black 473 

Willow 473. 

Yellowwood 472 

Palm,  cabbage,  Florida 475 

Kedwood,  California 476 


HARVARD  ENGINEERING  SCHOOL 


